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IN THE UNITED STATES 
PATENT AND TRADEMAItK OFFICE 

Appellants: Bianchi, et al. ' 

Serial No.: 09/782,594 ) 

Filed: February 12, 2001 . 

For: "Assembled Implant" ^ 

Group Art Unit: 3774 ) 

Examiner: Paul B Prebilic . 



APPELLANTS' BRIEF ON APPEAL UNDER 37 CFR § 1.192 
TO THE BOARD OF PATENT APPEALS AND INTERFERENCES 

Mail Stop Appeal Brief-Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Official Action of April 4, 2008, rejecting all pending claims (claims 
26-30), and the Notice of Appeal filed on July 1, 2008, for which a Brief on Appeal under 37 
C.F.R. § 1.192 is due on October 1, 2008 with a Petition for a One-Month Extension, the 
Appellants hereby file this Brief on Appeal, appealing the bases for final rejection of all the 
pending claims (i.e., claims 26-30). 

The Appellants respectfully request that the Board of Patent Appeals and Interferences 
reverse the pending rejections of claims 26-30 of the present application. 



1 



I. REAL PARTY IN INTEREST 

The real party in interest in the above-identified application is RTI Biologies, Inc., a 
Delaware corporation, having a principal place of business at 11621 Research Circle, Alachua FL 
32615. 

II. RELATED APPEALS AND INTERFERENCES 

There is a pending appeal regarding U.S. Patent Application Serial No. 10/387,322, w^hich is 
a continuation-in-part of the instant application, and thus may dhectly affect, be affected by, or have 
a bearing on the Board of Patent Appeals and Interferences' decision in the pending appeal. The 
Brief on Appeal with respect to U.S. Patent Application Serial No. 10/387,322 was filed on 
November 22, 2006. A Notice of Non-Compliant Brief was sent on January 5, 2007, and a response 
including an Amended Brief on Appeal was filed on February 5, 2007. A second Notice of Non- 
Compliant Brief was sent on June 5, 2007, and a response was filed on July 2, 2007. The 
Examiner's answer was sent on October 19, 2007. 

There has been no decision rendered by the Board in the pending appeal regarding U.S. 
Patent Apphcation Serial No, 10/387,322. Consequently, there are no materials attached in the 
Related Proceedings Appendix. 

There is also a pending appeal regarding U.S. Patent Application Serial No. 09/905,683, 
which contains related subject matter to the current application, and thus may directly affect, be 
affected by, or have a bearing on the Board of Patent Appeals and hiterferences' decision in the 
pending appeal. The Brief on Appeal with respect to U.S. Patent Application Serial No. 09/905,683 
was filed on March 12, 2007. A Notice of Non-Comphant Brief was sent on May II, 2007, and a 
response was filed on June 11, 2007. A second Notice of Non-Compliant Brief was sent on 
September 13, 2007, and a response including an Amended Brief on Appeal was filed on October 
15, 2007. A third Notice of Non-Compliant Brief was sent on November 6, 2007, and a response 
was filed on December 6, 2007. The Examiner's answer was sent on March 1 1 , 2008. A reply brief 
was filed on May 12, 2008. 
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There has been no decision rendered by the Board in the pending appeal regarding U.S, 
Patent Application Serial No. 09/905,683. Consequently, there are no materials attached in the 
Related Proceedings Appendix. 

III. STATUS OF THE CLAIMS 

The present application was filed on February 12, 2001 with claims numbered 1-47 and 49- 
61.' A Notice to File Missing Parts of Nonpro visional AppHcation was mailed on March 19, 2001,^ 
to which a Response was filed on May 21, 2001,^ Applicants submitted new formal drawing on 
July 23, 2001.'* A Preliminary Amendment was filed on July 25, 2001, in which claims 1-25 were 
canceled.^ 

A restriction requirement under 35 U.S.C. §121 was mailed on July 31, 2003.^ Appellants 
filed a Response to the restriction requirement on August 22, 2003 electing the species of claims 26- 
42 and 44-61.'' Claim 43 was withdrawn fi-om consideration as being drawn to non-elected 
inventions or species. 

In a non-final Office Action mailed November 4, 2003, the Office Action noted that there 
was no claim 48 in the originally filed claims and renumbered claims 49-61 as 48-60.^ In the 
November 4, 2003 Office Action claims 38, 41, 42 and 53-55 were rejected under 35 U.S.C. §112 



' Exhibit 1, Evidence Appendix. 

^ Exhibit 2, Evidence Appendix. 

^ Exhibit 3, Evidence Appendix 

■* Exhibit 4, Evidence Appendix. 

^ Exhibit 5, at p. 1, Evidence Appendix 

* Exhibit 6, Evidence Appendix. 

^ Exhibit 7, at pp. 1, Evidence Appendix 

® Exhibit 8, at p. 2, Evidence Appendix. 
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and claims 26-42, 44 and 46-60 were rejected under 35 U.S.C, §102(e).^ In an Amendment and 
Response dated May 4, 2004, claims 26-34 were amended and claims 35-60 were cancelled/" 

A final Office Action was then mailed on July 23, 2004, in which claims 26-34 were 
rejected imder 35 U.S.C, §102." Applicants submitted an Amendment and Response dated 
November 19, 2004, attempting to amend claim 32.'^ However, the Examiner reflised to enter the 
amendments in an Advisory Action dated December 12, 2004.'^ On December 9, 2004 Applicants 
submitted substitute drawings requested by the Examiner. The Examiner once again refused to 
enter the amendments in an Advisory Action dated January 4, 2005.'^ On January 20, 2005, a 
Request for Continued Examination was filed together with a request for entry of the amendments 
and arguments that the Examiner previously refused to enter (the Request for Continued 
Examination refers to Applicants' Request for Reconsideration filed October 29, 2004, but 
examination of further prosecution indicates this is merely a typographical error and was meant to 
be November 19, 2004).'^ 

A non-final rejection was mailed on March 24, 2005, in which claims 26-34 were rejected 
for provisional double patenting, claim 29 was objected to, claim 27 was rejected under 35 U.S.C. 
§112 second paragraph, claims 26-31 and 33-34 were rejected under 35 U.S.C. §102 and claim 32 
was rejected under 35 U.S.C. §103(a).'^ In an Amendment and Response dated July 15, 2005, 
claims 26-29 and 31-34 were amended and new claims 61-62 were added.'^ 

^Id. atpp, 4-6 

'° Exhibit 9, at pp. 3-5, Evidence Appendix 

Exhibit 10, at pp. 3-4, Evidence Appendix. 

Exhibit 11, at pp. 2-3 Evidence Appendix. 

Exhibit 12, Evidence Appendix. 

Exhibit 13, Evidence Appendix. 

Exhibit 14, Evidence Appendix. 

Exhibit 15, Evidence Appendix. 
" Exhibit 16, at pp. 2-6, Evidence Appendix. 

Exhibit 17, at pp. 2-4, Evidence Appendix 
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A final Office Action was then mailed on September 27, 2005, in which claims 26-34 and 
60-61 were rejected for provisional double patenting, claims 26-34 were rejected under 35 U.S.C. 
§102(b) a:id claims 26, 27, 31-34 and 61-62 were rejected imder 35 U.S.C, §103(a).'' On 
November 21, 2005, a second Request for Continued Examination was filed together with 
amendments to claims 26-28 and 31-34 and arguments requesting reconsideration (claims 61 and 62 
are listed as new in the listing of the claims but examination of the prosecution history indicates that 
this was in error)."^" 

A non-final rejection was mailed on February 27, 2006, in which claims 33, 61 and 62 were 
objected to, claims 26-34 and 60-61 were rejected for provisional double patenting, claims 26-34 
were rejected under 35 U.S.C. §102(b) and claims 26-34 and 61-62 were rejected under 35 U.S.C. 
§ 1 03(a).^' hi an Amendment and Response dated August 25, 2006, claims 26-34 were amended.^^ 

A final Office Action was then mailed on October 25, 2006, in which claim 26 and 28 were 
objected to, claims 26 and 33 were rejected for provisional double patenting, claims 26-27 and 31- 
34 were rejected under 35 U.S.C. §102(b) and claims 26-34 and 61-62 were rejected under 35 
U.S.C. §103(a).^^ On February 26, 2007, a third Request for Continued Examination was filed 
together with an Amendment and Response.'^'' The Amendment and Response amended claims 26- 
30 and 34.^^ 

A non-final rejection was mailed on May 3, 2007, m which claims 26 and 33 were rejected 
for provisional double patenting, claims 31-34 were rejected under 35 U.S.C. § 102(b) and claim 26- 
34 and 61-62 were rejected under 35 U.S.C. §103(a).^* Li an Amendment and Response dated 

Exhibit 18, at pp. 2-4, Evidence Appendix. 

Exhibit 19, Evidence Appendix. 
^' Exhibit 20, at pp. 2-6, Evidence Appendix. 
'^^ Exhibit 21, at pp. 2-4, Evidence Appendix 

Exhibit 22, at pp. 2-6, Evidence Appendix. 
■^■^ Exhibit 23, Evidence Appendix. 
" Id. at pp. 2-4. 

Exhibit 24, at pp. 2-6, Evidence Appendix. 
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November 5, 2007, claims 31-34, 61 and 62 were cancelled.^' Two Notices of Non-Compliant 
Amendment were received on January 15, 2008 and March 3, 2008.^^ Applicants responded on 
January 25, 2008 and March 24, 2008 respectively.^^ 

A final Office Action was then mailed on April 4, 2008, in which claims 26-30 were 
rejected under 35 U.S.C. §103(a).^° In accordance with 35 U.S.C. §134, each of the pending clams 
having been rejected more than twice, a Notice of Appeal was then filed on July 1, 2008?' 

In the present application, claims 26-30 are pending and have been rejected more than 
twice. All presented amendments to these claims have been entered. Claims 26-30 as currently 
pending are presented for consideration on appeal. The text of pending claims 26-30 is attached in 
the Clauns Appendix filed herewith. 

IV. STATUS OF THE AMENDMENTS 

No amendments to the pending claims were submitted after the final Office Action mailed 
April 4, 2008. 

V. SUMMARY OF THE CLAIMED SUBJECT MATTER 

Pending independent claim 26 is directed to "an assembled bone graft, said assembled 
bone graft assembled outside the body and suitable for implantation kito a human patient, said 
assembled bone graft comprising: a plurality of machined allograft bone portions layered to form 
a graft unit, and pins comprising cortical bone traversing said graft unit for holding said graft 
unit together as an assembled bone graft, wherein said assembled bone graft does not include an 
adhesive."^'^ 



Exhibit 25, at pp. 2-3, Evidence Appendix 
Exhibits 26 and 27, Evidence Appendix. 
Exhibits 28 and 29, Evidence Appendix. 
Exhibit 30, at pp. 2-4, Evidence Appendix. 
Exhibit 31, Evidence Appendix. 
Claim 26, Claims Appendix. 
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Support for independent claim 26 can be found thioughiout the specification of the 
application as filed. For example, the Field of the Invention section of the application as filed 
states, "[t]his invention relates to implants and methods for their preparation wherein 
components of the implant are assembled from constituent pieces to produce a complete 
implant."^^ Similarly, the Summary of the Invention states "[t]his invention provides a method 
for manufacture of autograft, allograft and xenograft implants which comprises assembling such 
implants from smaller pieces of graft materials to form a larger graft implant product,"^"* 
Accordingly, the present application supports assembled bone grafts made from a plurality of 
allograft bone portions. 

At the beginning of the Detailed Description, the specification states "[t]he present 
invention provides methods for manufacture of autograft, allograft and xenograft implants by 
assembling such implants from smaller pieces of graft materials to form a larger graft implant 
product."^^ In one exemplary description of the bone graft of the present application, the 
specification states: 

Thus, for example, in an assembled bone dowel implant according to this 
invention, the assembled bone dowel comprises segments of cortical bone pinned 
to each other by means of cortical bone pins .^^ 

In another exemplary description of the bone graft of the present application, the specification 
states; 

1 1 will be appreciated that variously shaped wafers, blocks, rings, washer-shaped 
bone pieces and the like may be affixed to each other in any secure and 
biologically acceptable manner. Preferably, the assembled pieces of bone are 
affixed to each other by means of pins, screws, rods, interference fit, threaded fits, 
key-way fit, and the like made from cortical bone . These fixation pieces are 
machined in a CNC lathe or the like to appropriate dimensions and are then 
threaded into mating holes tapped in the pieces to be assembled, or are pressed 
into drilled holes through adjacent pieces to be assembled by a pneumatic press or 

" Exhibit 1, at p. 1, Ins 15-16, Evidence Appendix. 
Id. at p. 3,1ns 3-5. 
Id. at p. 4, Ins 19-22. 
Id. at p. 5, Ins 8-1 . (Emphasis added). 
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the like. In this fashion, very strone and tightly fitted pieces of implant material 
may be ioined and implanted .^^ 

In another exemplary description of the bone graft of the present application, the specification 
states: 

1 n view of the present disclosure, it will be appreciated that this invention 
provides a wide variety of assembled implants and implant parts : dowel shaped 
implants comprising assembled dowel segments, between about two to about ten 
segments, pirmed together by one or more cortical bone pins . The assembled 
segments may closely abut each other or may be spread apart from each other. 
Such implants may be prepared by harvesting disks of cortical bone, drilling and 
optionally tapping holes therein, and inserting shafts of cortical pins therethroug h, 
or therein, optionally by threading portions thereof for torquing into optionally 
tapped holes .^^ 

The flow chart illustrated in Figure l,-'^ as well as the description thereof in the specification,'*'' 

provide additional support for claim 26. 

From this figure, it will be appreciated that a central concept relevant to the 
present invention is the ability to machine smaller parts of tissue, specifically 
bone tissue , such as cortical bone, cancellous bone, cortical-cancellous bone, 
portions of which may be demineralized (see, for example, U.S. Pat. No. 
6,090,998, hereby incorporated herein by reference for this purpose), and 
assemble these portions of tissue using, preferably, cortical bone pins . The 
assembled tissue pieces may be machined prior to assembly , and then, upon 
assembly, a complete implant is ready for implantation .'*' 

Similarly, Figure 'f^ and the description thereof*^ provide support for claim 26. With regard to 
Figure 2, the specification states: 



Id. at p. 5, Ins 15-23. (Emphasis added). 
^® Id. at p. 7, Ins 4-11. (Emphasis added). 
Id. at p. 27, 

Id. at p. 9, In. 1 through p. 10, In. 1 1 . 
^' Id. at p. 9, Ins 8-15. (Emphasis added), 
'^^ Id. at p. 28. 

Id. at p. 10, Ins 13-30. 

8 



With reference to FIG. 2, there is shown two machined bone pieces, T and Z each 
of which bear external threading X and holes Y into which pins A are inserted to 
form the assembled graft 200 . As can be seen, the assembled graft 200 comprises 
a void, 201 into which osteogenic material may be inserted prior to or after 
implantation. The pins Y may be metal pins, but preferably are pins machined 
from cortical bone . This enables the entire implant to remodel into autogenous 
tissue over time, such as vertebral bone, when the implant 200 is inserted into the 
intervertebral space. The graft 201 is also shown with a groove, 202 in which a 
driver may be inserted to provide rotational torque for insertion of the implant. An 
inshument attachment hole, 203, is also provided, to ensure that the implant 
remains securely on the head of the driver means in the process of surgical 
implantation. Naturally, those skilled in the art will appreciate that the segments Z 
and T may be brought into close abutment with each other , thereby eliminating 
the space 201 . In that event, the length of the pins A would be modified to prevent 
unnecessary protrusion , although in some applications, protrusion may be useful 
when driving the implant 200 into place. 

Additional support can be found, for example, at page 5, lines 23-24 ("assembled pieces 
may first be machined to desired dimensions and shapes"); at page 6, lines 3-6 ("insertion therein 
of cortical bone pins "^: at page 8, lines 19-20 ("an assembled allograft or xenograft tissue 
implant"); at originally filed claims 1-3, 11, 28-37 ("does not comprise an adhesive"), 41, 42, 44 
; and at the Abstract at p. 16, lines 3-5 ("autograft, allograft and xenograft implants which 
comprise assembling such implants from smaller pieces of graft materials to form a larger graft 
implant producf 

Pending independent claim 27 is directed to "an assembled bone graft suitable for 
implantation in a human patient comprising; two distinct bone portions of cortical bone, and pins 
comprising cortical bone, wherein said two distinct bone portions are machined allograft bone 
portions processed to be suitable for implantation in a human patient, said pins are of appropriate 
diameter and press fitted into machined holes in said two bone portions to hold together said two 
bone portions to form an assembled bone graft suitable for implantation in humans."'*^ 



Exhibit 1 , Evidence Appendix. 
Claim 27, Claims Appendix. 
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Support for independent claim 27 can be found throughout the specification of the 
application as filed, for example, at page 1, lines 15-16 ("invention relates to implants and 
methods for their preparation wherein components of the implant are assembled from constituent 
pieces to produce a complete implanf ); at page 3, lines 3-5 ("invention provides a method for 
manufacture of autograft, allograft and xenograft implants which comprises assembling such 
implants &om smaller pieces of graft materials to form a larger graft implant product"); page 4, 
lines 19-22 ("invention provides methods for manufacture of autograft, allograft and xenograft 
implants by assembling such implants from smaller pieces of graft materials to form a larger 
graft implant producf ); at page 5, lines 8-1 ("in an assembled bone dowel implant according to 
this invention, the assembled bone dowel comprises segments of cortical bone pinned to each 
other by means of cortical bone pins ">: at page 5, lines 15-23 (""fixation pieces are machined in 
a CNC lathe or the like to appropriate dimensions and are then threaded into mating holes tapped 
in the pieces to be assembled, or are pressed into drilled holes throueh adjacent pieces to be 
assembled by a pneumatic press or the like. In this fashion, very strong and tightly fitted pieces 
of implant material may be joined and implanted "); at page 5, lines 23-24 ("assembled pieces 
may first be machined to desired dimensions and shapes"); at page 6, lines 3-6 ("insertion therein 
of cortical bone pins "); at page 7, lines 4-11 (" prepared by harvesting disks of cortical bone, 
drilling and optionally tapping holes therein, and inserting shafts of cortical pins therethrough, or 
therein, optionallY by threading portions thereof for torq uin g into optionallY tapped holes "); at 
page 8, lines 19-20 ("an assembled allograft or xenograft tissue implant "); at Fig. 1 and the 
associated description at page 9, line 1 through page 10, line 11; at Fig. 2 and the associated 
description at page 10, lines 13-30; at originally filed claims 1-3, 11, 28-37 ("does not comprise 
an adhesive"), 41, 42, 44 ; and at the Abstract at p. 16, lines 3-5 ("autograft, allograft and 
xenograft implants which comprise assembling such implants ftom smaller pieces of graft 
materials to form a larger graft implant product"),''* 

Pending independent claim 28 is directed to "an assembled bone graft suhable for 
implantation in a human patient comprising two or more distinct bone portions of machined 
allograft bone and pins comprising cortical bone, said two or more distinct bone portions having 

Exhibit 1, Evidence Appendix. 
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holes therein for receiving said pins, said pins keeping said two or more distinct bone portions 
aligned and connected to form said assembled bone graft free of an adhesive and suitable for 
implantation in a human. 

Support for independent claim 28 can be found throughout the specification of the 
application as filed, for example, at page 1, lines 15-16 ("invention relates to implants and 
methods for their preparation wherein components of the implant are assembled from constituent 
pieces to produce a complete implant"); at page 3, lines 3-5 ("invention provides a method for 
manufacture of autograft, allograft and xenograft implants which comprises assembling such 
implants &om smaller pieces of graft materials to form a larger graft implant producf ); page 4, 
-lines 1-9-22 (-'invention prov-ides-methods for-manufacture-of-autograft,-allograft._arLd..xenQgraft. 
implants by assembling such implants from smaller pieces of graft materials to form a larger 
graft implant product"); at page 5, lines 8-1 ("in an assembled bone dowel implant according to 
this invention, the assembled bone dowel comprises segments of cortical bone pirmed to each 
other by means of cortical bone pins "): at page 5, lines 1 5-23 (""fixation pieces are machined in 
a CNC lathe or the like to appropriate dimensions and are then threaded into mating holes tapped 
in the pieces to be assembled, or are pressed into drilled holes through adiacent pieces to be 
assembled by a pneumatic press or the like. In this fashion, very strong and tifihtlv fitted pieces 
of implant material may be. joined and implanted "); at page 5, lines 23-24 ("assembled pieces 
may first be machined to desired dimensions and shapes"); at page 6, lines 3-6 ("insertion therein 
of cortical bone pins "); at page 7, lines 4-11 (" prepared by harvesting disks of cortical bone, 
drilling and ontionallv tapping holes therein, and insertine shafts of cortical pins therethrough, or 
therein, optionally by threading portions thereof for torquing into optionally tapped holes "); at 
page 8, lines 19-20 ("an assembled allog raft or xenograft tissue implant "); at Fig. 1 and the 
associated description at page 9, line 1 through page 10, line 11; at Fig, 2 and the associated 
description at page 10, Hues 13-30; at originally filed claims 1-3, 11, 28-37 ("does not comprise 
an adhesive"), 41, 42, 44 ; and at the Abstract at p. 16, lines 3-5 ("autograft, allograft and 



Claim 28, Claims Appendix. 
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xenograft implants which comprise assennbhng such implants from smaller pieces of graft 
materials to form a larger graft implant product").'** 

Pending claim 29 depends from claim 28 and is directed to the "assembled bone graft of 
claim 28 where there are two distinct bone portions of machined allograft bone.""^^ Support for 
claim 29 can be found throughout the specification of the application as filed, including at the 
same passages noted above for claim 28. Specific support for the two distinct portions of 
machined allograft bone can be found throughout the specification of the application as filed, 
including at p. 4, lines 19-22 ("[t]he present invention provides methods for manufacture of 
.. .allograft., .implants by assembling such implants from smaller pieces of graft material to form 
a larger graft implant product") and at p. 5, lines 23-25 ("assembled pieces may be machined").^'* 

Pending claim 30 depends from claim 28 and is directed to the "assembled bone graft of 
claim 28, wherein said two or more distinct bone portions are selected from the group consisting 
of: cortical bone and cancellous bone."^' Support for claim 30 can be found throughout the 
specification of the application as filed, including at the same passages noted above for claim 28. 
Specific support for the two or more distinct bone portions comprising cortical or cancellous 
bone can be found throughout the specification of the application as filed, including at p. 6, lines 
5-7 ("an assembled implant is prepared comprising different segments of cortical bone, 
cancellous bone or both") and at p. 9, lines 8-13 ("central concept relevant to the present 
invention is the ability to machine smaller parts of tissue, specifically bone tissue, such as 
cortical bone, cancellous bone, cortical-cancellous bone").^^ 

In view of the foregoing discussion, the invention as claimed is ftilly supported by the 
application as originally filed. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

'^^ Exhibit 1, Evidence Appendix. 

Claim 29, Claims Appendix. 

Exhibit 1, Evidence Appendix. 

Claim 30, Claims Appendix. 
" Exhibit 1, Evidence Appendix. 



12 



Whether the Office Action erred in rejecting claims 26-30 under 35 U.S.C. § 103(a) over 
European Patent Application No. 0517030 (hereinafter the "Siebels" reference) in view of U.S. 
Pat. No, 5,989,289 (hereinafter the "Coates" reference)^'^ where the prior art provides no basis to 
combine the teachings of these references, nor a reasonable expectation of success with respect 
to making such a combination of the reference teachings, and where the cited references do not 
disclose each and every element of the rejected claims. 

VII. ARGUMENT 

The Office Action erred m rejecting claims 26-30 under 35 U.S.C. § 103(a) over the 
Siebels^^ reference in view of the Coates^*^ reference because the prior art provides no basis to 
combine the reference teachings, nor a reasonable expectation of success with respect to making 
such a combination of the reference teachings, and the cited references do not disclose each and 
every element of the rejected claims. 

The Office Action made several errors in maintaining the pending obviousness rejection 
over the Siebels reference in light of the Coates reference. For example, the Office Action has 
relied upon conclusory statements rather than establishing a reason to combine the cited 
references. Additionally, the obviousness rejection fails to consider the prior art references as a 
whole, including teachings within them that teach away from the combination that Office Action 
relies upon. Further, the Office Action has not established any basis for concluding that one of 
ordinary skill in the art would have a reasonable expectation of success in combining the Coates 
reference with the Siebels reference. 



Exhibh 32, Evidence Appendix, 
Exhibit 33, Evidence Appendix, 
Exhibit 32, Evidence Appendix, 
Exhibit 33, Evidence Appendix, 



(English translation attached.) 
(English translation attached.) 
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A. Conclusory Statements Are Insufficient to Establish A Basis To Combine The 
Siebels Reference With The Coates Reference To Arrive At The Subject Matter Of 
Claims 26-30 

"[R] ejections on obviousness gromids cannot be sustained by mere conclusory 
statements; instead, there must be some articulated reasoning with some rational underpiiming to 
support the legal conclusion of obviousness."'^ Ttiis is necessary to prevent the use of hindsight 
based upon the teachings of the Appellants' invention.^^ 

In the final Office Action, dated April 4, 2008, the Siebels reference was cited as 
disclosing "an assembled bone implant made by assembling separate bone pieces together to 
form an implant by aligning bores (sic) of adjacent pieces."^^ Siebels was further cited as 
introducing "pins into the aligned bones to hold the implant pieces together."''" The final Office 
Action, however, admitted that "Siebels fails to disclose making the implant pieces of cortical 
bone and mentions a preference for fiber reinforced plastics (see page 3, last lines of the 
translation) or carbon-fiber reinforced plastic (see the second fiill paragraph on page 6),"^' The 
fmal Office Action then asserted that "Coates, however, teaches that it was known to make 
similar spinal implants out of allograft or autograft cortical bone because of its superior 
properties in vivo."^^ The final Office Action then jumps to a conclusion of obviousness, stating 
that "[i]t would have been obvious to make the disks and pins of the Siebels implant out of 
cortical bone for the same reasons that Coates teaches doing the same."^^ The final Office 



" In re Kahn , 441 F.3d 977, 988, 78 U.S.P.Q,2d 1329 (Fed. Cir. 2006); See also Alza Corp. v. 
Mvlan Labs.. Inc.. 464 F,3d 1286, 1291, 80 U.S.P.Q.2d 1001 (Fed. Cir. 2006). 

See MPEP at § 2142. 

Exhibit 30, at p. 2, Evidence Appendix. 

Exhibit 30, at p. 2, Evidence Appendix. 

Exhibit 30, at p. 3, Evidence Appendix, 

Exhibit 30, at p. 3, Evidence Appendix. 

Exhibit 30, at p. 3, Evidence Appendix. See also Exhibit 30, at p. 5, Evidence Appendix 
("there would be nothing stopping an ordinary artisan from applying the teaching of Coates to 
that of Siebels to arrive at the claimed invention"). 
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Action thus oversimplifies both the Siebels reference and the Coates reference, and then simply 
makes a conclusory allegation of obviousness without articulated reasoning and/or rational 
underpinnings to support the legal conclusion of obviousness. This results in an erroneous final 
rejection under 35 U.S.C. § 103(a). 

With respect to the present application, no basis for combining the cited references has 
been provided. Instead, improper hindsight reasoning has been applied by finding the individual 
elements of the Appellants' claims in separate references and then simply concluding that it 
would have been obvious to one of ordinary skill to combine those references. The final Office 
Action reasons that "there would be nothing stopping an ordinary artisan from applying the 
teaching of Coates to that of Siebels to arrive at the claimed invention."*'* However, a 
generalized conclusion that there was "nothing stopping" a combination of references is not 
sufficient to sustain a rejection under 35 U.S,C. § 103(a). Rather, an obviousness rejection 
must include "some articulated reasoning with some rational underpinning to support the 
legal conclusion of obviousness."^^ Clinging to an unproven possibility that the references 
could be combined to achieve the claimed invention with a reasonable expectation of success 
is not sufficient to establish obviousness. 

B. The Cited References, Considered As A Whole, Do Not Provide A Basis To 
Combine The Siebels Reference With The Coates Reference To Arrive At The 
Subject Matter Of Claims 26-30 

When prior art references are combined, the references must be considered in their 
entirety, "i.e., as a whole, including portions that would lead away from the claimed invention ."^^ 
Appellants respectfully submit that when the substance and teachings of the Siebels reference 
and the Coates reference are properly considered, it is clear that one of ordinary skill in the art 



* Exhibit 30, at p. 5, Evidence Appendix. 

^ In re Kahn. 441 F.3d 977, 988, 78 U.S.P.Q.2d 1329, (Federal Circuit 2006); See also 
Alza Corp. v. Mvlan Labs, Inc., 464 F.3d 1286, 1291, 80 U.S.P.Q.2d 1001 (Federal Circuit 
2006). 

^ MPEP at § 2141.02. (Emphasis added.) 
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would not combine the two references by replacing the materials used in Siebels with the cortical 
bone used in the implants of Coates. 

The Siebels reference describes the basis of the invention described therein in the 
following manner: 

Therefore, the objective to develop an implant of the bind mentioned at the 
outset, which can rapidly be implanted and which - from the standpoint of 
manufacturing engineering - can also easily be manufactured for a 
multiplicity of overall dimensions, forms the basis of the [proposedl 
invention . ^ 

Ease of manufacturing and ease of implantation are thus aspects of the basis for the Siebels 
invention, and serve as the solutions for the nature of the problem addressed by Siebels. To 
achieve the aspect of "ease" of manufacturing, Siebels relies upon cutting disks out of a 
"prefabricated solid or hollow strand. "^^ 

The only materials actually described in the Siebels reference from which the disks 
and/or anchoring pins described therein can be made are "fiber reinforced plastic"^^ and "carbon- 
fiber reinforced plastic. Specifically, on page 3, the Siebels reference states, "The disk-shaped 
implant is preferably made of fiber-reinforced plastic," and on page 6, the Siebels reference 
states that "the disks are made of a carbon-fiber reinforced plastic (CFP) whereby the anchoring 
means - according to the design of the implant - can consist of the same, or another material."'" 
The Siebels reference, however, does not describe any other material from which its implants or 
anchoring pins can be made. 

With respect to the anchoring pins disclosed in the Siebels reference, there is no 
discussion, aside from the one reference to carbon-fiber reinforced plastic on page 6, of suitable 
materials from which they can be made. Nor is there any discussion of the parameters or factors 

Exhibit 32, at p. 2, English translation, Evidence Appendix. (Emphasis added) 
Id. at p. 3. 
^^Id. 

^° Id. at p. 6. 
Id. at pp. 3, 6, 
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that should be considered when choosing the material from which to make the anchoring pins. 

Thus, there is no teaching within Siebels to guide one of ordinary skill in the art in choosing any 

material for the anchoring pins other than carbon-fiber reinforced plastic. 

With respect to the disks used for the implants described in the Siebels reference, 

the Siebels reference contains the following discussion: 

From the standpoint of manufacturing engineering, annular disks or solid 
disks can easily be manufactured of any biologically compatible material 
because they are not bound to a particular shaping. The shape can even 
partially be matched to the manufacturing method. Manufacturing methods, 
which are adequate for the series-manufacturing are winding or palling of 
bonded-fiber tubes, out of which the disks are sawn off, cut off, or separated, 
either as individual element or as elements for the disk packings [packages], 
described above. 

This paragraph, as well as the specification when read as a whole, shows that the general 

statement regarding "any biologically compatible material" is actually limited in scope and 

does not extend to disks made from cortical bone such as those described and claimed in 

the present application. The manufacturing methods by which the implants of Siebels can 

"easily be manufactured" in accordance with the "basis of the [proposed] invention"" 

make it evident that the only suitable materials are the plastics described therein. 

With respect to the structural elements and physical characteristics of the implants 

disclosed in Siebels, the Siebels reference describes that; 

The disk-shaped implant is preferably made of fiber-reinforced plastic [FRPj. In 
accordance with a preferred embodiment of the invention, in order to produce a 
single-piece implant, the disk is cut out of a hollow strand, which consists of a 
multiple number of braiding layers [plaiting layers]. The braiding layers, are 
wound up one after another on a correspondingly shaped mandrel [arbor], 
preferably on a mandrel, having a rectangular cross-section and rounded comers, 
directly in a braiding machine. The disks are cut off with the desired height, 
which can vary over the disk. Implants of this kind are characterized in that they 
can be manufactured in an extraordinarily easy way, in which the fiber orientation 
equally imparts an optimal rigidity and strength to the implant .'^'^ 

^Md.atp. 10. 
" Id. at p. 2. 

Id. at pp. 3-4. (Emphasis added). 
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As another example, the Siebels reference particularly describes its stacked embodiments with 

reference to the manufacturing techniques: 

In accordance with an embodiment of the invention, the disks have aligned 
boreholes, into which anchoring pins or studs can be inserted. In that 
embodiment, the disks are radially connected to one another, and also in such a 
way that they resist the torsional stress [i.e. possess torsional strength], and cannot 
rotate. Moreover, from a manufacturing engineering standpoint the 
manufacturing of the disks is very easv .^^ 

The Siebels reference then proceeds to describe the easy manufacturing techniques in the 
following manner: 

Known winding techniques may be used for series-manufacturing of the implant 
elements . For example, the annular disks ["washers"] can be made with the help 
of a braiding machine, which is addition^ly outfitted with unidirectional fibers 
(UD). By means of bar-shaped mandrel, which is pulled through the braid eyelet, 
around which there are laid UD-fibers and braiding, a bonded-fiber tube is 
generated in a single run, from which the annular disks are afterwards cut off . 
The bar-shaped mandrel is preferably of PTFE (polytetrafluoroethylene), which is 
also used as mold release agent. At the same time, the bar-shaped mandrel can 
have a polygonal cross-sectional area, or grooves all over the length, and/or 
elevations, as a result of which the inner-jacket geometry, required for the 
torsionally-resistant anchoring, can directly be formed in the bonded-fiber tubes, 
respectively in the annular disks, over the course of their manufacturing . 

Also, winding methods using fibers or fiber-woven fabrics allow a manufacturing 
process, which is simple from the standpoint of manufacturing engineering, and 
suitable for series-manufacturing. Unified struts for the individual disks and the 
disk packages [packings] can be designed. 

The structure and shape of the disks described by Siebels are thus dictated by the braided or 
wound strands from which they are cut, and even the strength and rigidity of the disks is a result 
of the oriented fibers that result from the manufacturing techniques. The manufacturing methods 
taught in the Siebels reference that achieve the described advantages may be suitable for use with 
the plastics described in Siebels, but most could not be performed on cortical bone (i.e. braiding, 
winding, etc.), and there is no teaching within the Siebels reference regarding whether the 



Id. at p. 5. (Emphasis added). 
Id. at pp. 6-7. (Emphasis added). 
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implants disclosed therein would possess the necessary physical properties (e.g., strength, 
rigidity, resistance to torsional stress) if applied to implants made from bone, such as those 
disclosed in the Coates reference. There is no basis in the Siebels reference for concluding that 
the disclosed manufacturing techniques could be altered or disregarded in making the disks 
taught therein. 

The Siebels reference, when read as a whole, is directed to providing implants and 
implant components that can be easily manufactured, The Siebels reference thus teaches away 
fi-om the use of materials or manufacturing techniques that do not provide the benefit of easy 
manufacturing as described within the Siebels reference. There is no teaching or suggestion in 
Siebels that the manufacturing techniques could be altered or disregarded in making the disks 
taught therein. 

The pending rejection under 35 U.S.C. §103(a) improperly disregards the teachings of 
Siebels with respect to manufacturing. For example, the final Office Action admits that "Siebels 
fails to disclose making the implant pieces of cortical bone and mentions a preference for fiber- 
reinforced plastic (see page 3, last 4 lines of the translation) or carbon-fiber reinforced plastic 
(see the second ftiU paragraph on page 6)."''^ The Office Action then simply imposes a 
substitution in implant material without taking into consideration the Siebels requirement of easy 
manufacturing.^^ The Office Action disregards the manufacturing considerations of Siebels in 
forming the pending obviousness rejection when it incorrectly asserts that "Siebels is referring 
more to the assembly and sizing of the device just prior to surgery rather than the overall process 
of making."'^ 

Such a disregard to the teachings of a prior art reference is improper. A prior art 
reference may be considered to teach away when a person of ordinary skill, upon reading the 
reference, would be discouraged from following the path set out in the reference, or would be led 
in a direction divergent fi:om the path taken by the applicant, such as where the prior art 



Exhibit 30, at p. 3, Evidence Appendix. 
''Id, 
Id. at pp. 4-5. 
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criticizes, discredits, or otherwise discourages the solution claimed.*" Furthermore, "[a] prior art 
reference that 'teaches away' from the claimed invention is a significant factor to be considered 
in determining obviousness."*^ 

In reading the Siebels reference, one of ordinary skill would be led towards the ease of 
manufacturing obtained by using the plastics and manufacturing methods described in Siebels, as 
well as the desirable physical properties provided by such manufacturing methods and materials. 
One of ordinary skill in the art would therefore be led in a divergent direction from developing 
different manufacturing techniques to allow the use of bone as a manufacturing material for 
assembled implants having multiple pieces, and taking on the challenges and disadvantages of 
bone such as those described in the Coates reference. Thus, had the Office Action properly 
considered the Siebels reference as a whole, the Office Action would not have made and 
maintained the obviousness rejection of claims 26-30. 

Since Siebels relies so heavily on the use of particular materials and manufacturing 
techniques to achieve its objectives, one would not expect that a completely different material 
could be substituted and still meet the same objectives. "If the proposed modification or 
combination of the prior art would change the principle of operation of the prior art invention 
being modified, then the teachings of the references are not sufficient to render the claims prima 
facie obvious."^^ One would not have expected that cortical bone could be used in place of the 
disks prepared from plastics (e.g. a muhiple number of braided layers), or that the easy 
manufacturing techniques of Siebels would still be useful when utilizing bone as the implant 
material. 

Additionally, the Coates reference, when considered as a whole, teaches away from using 
cortical bone in the implants of Siebels. As an initial matter, the implants disclosed in the Coates 
reference differ from the assembled implants claimed in the present application in several 
respects. As described in Coates, "[t]he spacer 110 includes an anterior wall 111 having 

*° MPEPat§2145pCXD)(l). 
«'ld. 
MPEP §2143.01 
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opposite ends 1 12, 1 13, a posterior wall 1 15 having opposite ends 116, 117 and two lateral walls 

120, 121. Each of the lateral walls 120, 121 is connected between the opposite ends 112, 113, 

116, 1 17 of the anterior 1 1 1 and posterior 115 walls to define a chamber 130. The walls are each 

composed of a bone composition, preferably cortical bone."^"* In contrast to the claimed implants 

of the present application, the Coates reference does not describe assembled implants made from 

multiple pieces of cortical bone, nor does it describe cormecting pieces using cortical bone pins. 

Additionally, the Coates reference discusses some of the disadvantages and difficuhies 

with respect to making implants from bone: 

Both allograft and autograft present additional difficulties. Graft alone may not 
provide the stability required to withstand spinal loads . ... 

Several attempts have been made to develop a bone graft substitute which avoids 
the disadvantages of metal implants and bone grafts while capturing advantages 
of both. In each case, developing an implant having the biomechanical properties 
of metal and the biological properties of bone without the disadvantages of either 
has been extremely difficult or impossible . 

This shows that it was considered "extremely difficult or impossible" to provide an implant that 
had the benefits of both bone and metal without their undesired properties. And, although the 
Coates reference goes on to describe its single piece bone implants as providing one solution to 
the difficulties associated with using bone implants, the Coates reference when read as a whole 
does not provide a basis for concluding that modifications to the structure of the Coates implants, 
such as those suggested by the Examiner to arrive at the subject matter of the currently pending 
claims, would result in a suitable implant. 

The final Office Action disregards the teachings of the Coates reference in making the 
pendmg obviousness rejection. Instead of considering the teachings of the Coates reference, the 
final Office Action contends that Coates "teaches that it was known to make similar spinal 
implants [to those of Siebels] out of allograft or autograft cortical bone because of its superior 
properties in vivo."^^ However, the Coates implants are single piece implants, not multiple 

Exhibit 33, at Col. 5, In 66 to Col. 6, In 5, Evidence Appendix. 
^'^ Exhibit 33, at Col. 3, Ins 17-40, Evidence Appendix. (Emphasis added). 
Exhibit 30, at p. 3, Evidence Appendix. 
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piece implants such as those disclosed in the Siebels reference. Further, Coates does not address 
or overcome the advantages associated w^ith fiber reinforced plastic, so as to cause one skilled in 
the art to disregard the ease of construction and other stated advantages of the Siebels teachings. 

In light of the disclosures of the Siebels reference and the Coates reference when read in 
their entirety, there simply is no basis to combine the Siebels reference and the Coates reference 
to arrive at implants or portions of implants made from multiple pieces of cortical bone 
connected by cortical bone pins as disclosed and claimed in the present application. Given the 
"extremely difficult or impossible"^^ setting of developing an implant from cortical bone as 
described in the Coates reference, one skilled in the art would not have been encouraged to 
substitute cortical bone of Coates for the "extraordinarily easy" to use braided or wound 
plastics of Siebels. Moreover, given the art recognized extreme difficulty or impossibility 
of developing a single piece implant from cortical bone as disclosed in Coates, one skilled 
in the art would have been even less likely to build an implant assembled from pieces of 
cortical bone held together with cortical bone pins. 

As evidenced by the foregoing discussion, the pending rejection under 35 U.S.C. §103(a) 
is improperly based on the picking and choosing of isolated elements from the prior art 
references. The prior art teaches away from the modifications and changes relied upon in the 
Office Action. Additionally, the final Office Action is improperly based on hindsight 
reconstruction of the cited references, using the present invention as a template. The 
obviousness rejection over the Siebels reference in view of the Coates reference should 
therefore be withdrawn. 

C. No Basis For A Reasonable Expectation Of Success Has Been Established With 
Respect To Combining The Siebels Reference And The Coates Reference To Arrive 
At The Subject Matter Of Claims 26-30 

The MPEP requires that "there must be a reasonable expectation of success" that the prior 
art can be modified or combined as relied upon in the Office Action.^' With respect to the 
present application, there has been no articulation of any basis for a reasonable expectation of 

Exhibit 33, at Col. 3, In 38-39, Evidence Appendix. 
*^MPEP §2143.02. 
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success in using cortical bone to manufacture implants and portions of implants made from 
multiple pieces held in place by cortical bone pins, as described and claimed by the Appellants. 
The failure to establish a reasonable expectation of success was legal error. 

When addressing the issue of a reasonable expectation of success, the MPEP explains, 
"Obviousness does not require absolute predictability, however, at least some degree of 
predictability is requlred."^^ The MPEP further states, "Whether an art is predictable or whether 
the proposed modification or combination of the prior art has a reasonable expectation of success 
is determined at the time the invention was made."*' When the cited prior art references are 
viewed in this context, it becomes apparent that there is not a reasonable expectation of success 
with respect to modifying the multiple piece fiber-reinforced plastic implants of Siebels in view 
of the single piece cortical bone spacers disclosed in Coates. For example, given the difficulties 
with making bone grafts as described in the Coates reference, there would not have been a 
reasonable expectation of success that implants could be assembled from multiple pieces of 
cortical bone. Although the final Office Action in the present application states that "Coates at 
least implicitly can be said to overcome such difficulties,"^** that assertion is incorrect because 
the Coates reference is directed to a single piece implant and does not address the utilization of 
muhiple pieces. 

Further, both the Coates reference and the Siebels reference discuss the need for implant 
strength, but neither addresses whether multiple cortical bone pieces connected by retention pins 
would provide such strength. For example, the Coates reference expresses the concern that 
"[g]raft alone may not provide the stability required to withstand spinal loads," and then states 
that " the spacers of this invention stimulate bone ingrowth like a bone graft and provide 
sufficient strength to support the vertebral column but avoid the disadvantages of both bone graft 



^^Id. 

*^ MPEP §2143.02. 

Exhibit 30, at p. 5, Evidence Appendix. 
^' Exhibit 33, at Col. 3, Ins 18-19, Evidence Appendix. 
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and metal implants .7.^"^^ Similarly, the Siebels reference describes that the fiber reinforced 
plastic implants disclosed therein "are chaiacterized in that they can be manufactured in an 
extraordinarily easy way, in which the fiber orientation equally imparts an optimal rigidity and 
strength to the implant ." Thus, while the Coates and Siebels references each describe that their 
own implants provide the necessary strength, neither one provides a basis from which it could be 
concluded that cortical bone pieces connected by cortical bone pins would successfully provide 
this property. 

Because the combination of references in the pending obviousness rejection is not based 
upon any reasonable expectation of success, obviousness has not been established and the 
rejection should be withdrawn. 

D. The Combination of Siebels and Coates Does Not Teach All Of The Elements of 
Claims 26-30 

Claims 26-30 each recite pins "comprising cortical bone"''' The pending obviousness 
rejection of pending claims 26-30 is improper because Coates and Siebels do not teach pins 
having the elements recited in any of these claims. "When evaluating claims for obviousness 
under 35 U.S.C. 103, all the limitations of the claims must be considered and given weight."^^ 

The Office Action has asserted that "it would have been obvious to make the disks and 
pins of the Siebels implant out of the cortical bone for the same reason Coates teaches doing the 
same. 

As an initial matter, the only materials described in the Siebels reference from which the 
disks and/or anchoring pins described therein can be made are "fiber reinforced plastic"^^ and 



Exhibit 33, at Col. 5, Ins 21-24, Evidence Appendix. (Emphasis added), 
Exhibh 32, English translation at p, 3, Evidence Appendix. (Emphasis added.) 
Claims 26-30, Claims Appendix. 
MPEP §2143.03. 

Exhibit 30, at p. 3, Evidence Appendix. 
Exhibit 32, at p. 3, Evidence Appendix. 
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"carbon-fiber reinforced plastic,"'^ For example, on page 6, the Siebels reference states that "the 
disks are made of a carbon-fiber reinforced plastic (CFP) whereby the anchoring means - 
according to the design of the implant - can consist of the same, or another material. "^^ The 
Siebels reference, however, does not describe any other suitable materials from which the 
anchoring pins of Siebels can be made. Nor is there any discussion of the parameters or factors 
that should be considered when choosing the material from which to make the anchoring pins. 
There is thus no teaching within the Siebels reference to guide one of ordinary skill in the art in 
choosing any material for the anchoring pins other than carbon-fiber reinforced plastic. 

Additionally, the teachings of the Coates reference, ehher alone or in combination with 
the teachings of Siebels, would not render pins of cortical bone obvious. Coates fails to teach an 
implant having more than one portion capable of being coimected by a pin."^° Instead, Coates 
teaches an implant made from a single piece of cortical bone.'°' The Coates reference thus does 
not provide any basis for utilizing pins, much less pins of cortical bone. 

Furthermore, the Coates reference also discusses many disadvantages with respect to the 
use of bone, including expressing concerns regarding the compressive strength and stability of 
bone implants, and states that developing a suitable implant "has been extremely difficult or 
impossible. In view of these teachings, the Coates reference does not provide any basis for 
utilizing pins of cortical bone such as those recited in pending claims 26-30. 

CONCLUSION 

In view of the arguments and evidence provided herein by the Appellants, all bases for 
the rejection of claims 26-30 under 35 U.S.C, § 103(a) with respect to Siebels in view of Coates 



Exhibit 32, at p. 6, Evidence Appendix. 
Exhibit 32, at pp, 3 and 6, Evidence Appendix. 
° Exhibit 33, Evidence Appendix. 

' See, e^, Exhibit 33, at Col. 11, Ins 41-61, Evidence Appendix. 

^ See, e^, Exhibit 33, at Col. 2, In 66 to Col. 3, In 39, Evidence Appendix. 
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have been rebutted. Thus, the Appellants respectfully request the withdrawal of all bases for 
rejection and the allowance of pending claims 26-30. 

Appellants believe that a fee of $500.00 is currently due under 37 C.F.R. §41. 20(b)(2) in 
conjunction with the filing of this brief The Commissioner is authorized to charge the amount 
of $500.00, and any additional fees that may be due, or to credit any overpayment, to account 
number 13-0017, in the name of McAndrews, Held & Malloy, Ltd. 

Dated: September 30, 2008 Respectfully submitted, 

McANDREWS, HELD & MALLOY, LTD. 



By. /Sarah A. Kofflin/ 
Sarah A. Kofflin 
Registration No. 60,218 
Attorney for Appellants 
500 West Madison Street 
34th Floor 

Chicago, Illinois 60661 
(312) 775-8000 
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CLAIMS APPENDIX 



A complete listing of the text of the appealed claims is provided as follows: 

26. An assembled bone graft, said assembled bone graft assembled outside the 
body and suitable for implantation into a human patient, said assembled bone graft 
comprising: a plurality of machined allograft bone portions layered to form a graft unit, 
and pins comprising cortical bone traversing said graft unit for holding said graft unit 
together as an assembled bone graft, wherein said assembled bone graft does not include 
an adhesive. 

27. An assembled bone graft suitable for implantation in a human patient 
comprising: 

two distinct bone portions of cortical bone, and pins comprising cortical 
bone, wherein said two distinct bone portions are machined allograft bone portions 
processed to be suitable for implantation in a human patient, said pins are of appropriate 
diameter and press fitted into machined holes in said two bone portions to hold together 
said two bone portions to form an assembled bone graft suitable for implantation in 
humans. 

28. An assembled bone graft suitable for implantation in a human patient 
comprising two or more distinct bone portions of machined allograft bone and pins 
comprising cortical bone, said two or more distinct bone portions having holes therein for 
receiving said pins, said pins keeping said two or more distinct bone portions aligned and 
connected to form said assembled bone graft ftee of an adhesive and suitable for 
implantation in a human. 

29. The assembled bone graft of claim 28 where there are two distinct bone 
portions of machined allograft bone. 

30. The assembled bone graft of claim 28, wherein said two or more distinct 
bone portions are selected firom the group consisting of: cortical bone and cancellous 
bone. 
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TITLE OF THE INVENTION 
ASSEMBLED IMPLANT 

CROSS REFERENCE TO RELATED APPLICATION 

5 

This application is a contmuation-ia-part of pending provisional application serial 
number 60/1 8 l,622j filed February 10. 2000, pending, and of application serial numbers 
09/191,132, filed on November 13, 1998, pending; and of 09/378,527, filed on August 
20, 1999, pending; and of 09/370,194, filed on September 7, 1999, pending; 29/123,227, 
10 filed May 12, 2000, pending; the priority of all of wMchris claimed_herein under 35 
U.S.C. Section 120. 

Q- FIELD 'OF THE HSTVENTION 

jj? 15 This iaventionrrelates to implants and methods for their preparation wherein components 
in . of the implant are assembled firom constituent pieces to produce a complete implant. 

BACKGROUND OF THE INVENTION 

ry 

ry 20 In the field of medicine, there has been an increasing need to develop implant materials 
for correction of biological defects. Particularly in the field of orthopedic medicine, there 
has been the need to replace or correct bone, ligament and tendon defects or injuries. As 
a result, there have emerged a number of synthetic implant materials, including but not 
limited to metallic implant materials and devices, devices composed in whole or in part 

25 from polymeric substances, as well as allograft, antograft, and xenograft implants. It is 
generally recognized that for implant materials to be acceptable, they must be pathogen- 
free, and must be biologically acceptable. Generally, it is preferable if the implant 
materials maybe remodeled over time such that autogenous bone replaces the implant 
materials. This goal is best achieved by utilizing autograft bone from a first site for 

30 implantation into a second site. However, use of autograft materials is attended by the 
significant disadvantage that a second site of morbidity must be created to harvest 
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autograft for implantation into a first diseased or injured site. As a result, allograft and 
xenograft implants have been given increasing attention in recent years. However, use of 
such materials has the disadvantage that hninan aUograit materials are frequently low in 
availability and are high in cost of recovery, treatment and preparation for implantation. 
5 By contrast, while xenograft implant materials, such as bovine bone, may be of ready 
availability, immunological and disease transmission considerations imply significant 
coiLstraiiits on the ready use of such materials- 



In view of the foregoing considerations, it remains the case that there has been a long felt 
need for itnliEmted supphes of biologically acceptable implant materials for repair of bone 
and other defects or injuries. This invention provides a significant advance in the art, and 
largely meets tbtis need, by providing materials and methods for production of essentially 
any form of implant from component parts to produce assembled implants. 

]ja recent months, there have appeared several patents and patent publications which 
address similar or-identical considerations to those to which the present invention 
disclosure is directed. Specifically, reference is made to PCT publication WOOG/40177, 
Which published on 13 My 2000, the disclosiire of which is hereby mcorporated by 
reference as if fully set forth herein. 

In addition, reference is made herein to US Patent 5,899,939 to Boyce, which issued on 
May 4, 1 999, the disclosure of which is hereby incorporated by reference as if fully set 
forth herein. 



25 Finally, reference is made herein to US Patent 6,025,538 to Yaccarino, which issued on 
February 15, 2000, the disclosure of which is hereby incorporated by reference as if fully 
set forth herein. 



30 
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SUMMARY OF THE INVENTION 

This mvention provides a method for manufacture of autograit, alloi^i ufl and xenograft 
implants which comprises assembling such implants ffom smaller pieces of graft 
materials to form a larger graft implant product. 

Accordingly, it is one object of this invention to provide a method for assembly of 
multiple bone implant shapes from smaller bone implant pieces. 

Another object of this invention is to provide assembled bone implants. 

Another -object of this invention is to.provide a method whereby otherwise wasted tissue 
maybe used in the-production of useful orthopedie implants. 

Fnrther objects and advantages -of this invention will be appreciated from a review of the 
complete disclosure and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Attached'to this invention disclosure are a large number of sketches which demonstrate a 
wide variety of assembled implants which may be prepared and used according to this 
invention. 

Figure 1 is a flow chart showing the formation of various sub-component parts of 
assembled implant according to this invention, from which assembled implants and a kit 
comprising these parts may be formed according to the disclosure of this mvention. 
Figure 2 provides a schematic of an assembled implant according to this invention. 
Figure 3 provides a schematic of an assembled implant according to this invention. 
Figures 4-7 provides a schematic of an assembled implant according to this invention. 
Figures 8-9 provides a schematic of an assembled implant according to this invention. 
Figures 10-14 provides a schematic of an assembled unplant according to this invention. 
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Figures 15-18-provides a schematic of an assembled implant according to this invention. 
Figure 19 provides a schematic of an assembled implant according to this invention. 
Figure 20 provides a schematic oT an assembled implant according to this invention. 
Figure 21 provides a schematic of an assembled implant according to this invention. 
Figm-e 22 provides a schematic of an assembled implant according to this invention. 
Figure 23 shows the assembly of a dowel from component pieces. 
Figure 24 shows the reinforcement of an implant using a cortical bone pin. 
Figure 25 shows the reinforcement of an implant usmg a cortical bone pin and a cortical 
bone disk. 

Figure 26 shows the reinforcement of cancellous bone implants using a plurahty of 
cortical bone pins. 

Figure 27 Etiows the formation ofan assembled implant comprising soft and hard tissues. 

DETAILED DESCRIPTTON OF THE PREFERRED RMBODIMR>fT,q 

Currently, autograft, allograft and xenograft prodncts-are produced as solid, continuous 
materials. For example, bone dowels (see US Patent 5,814,084, hereby incorporated by 
reference), Smith-Robinson cervical spine implants, ihac crest grafts, and the like are 
harvested and machined from single, contijiuous pieces of bone. The present invention 
provides methods for manufacture of aufograft, allograft and xenograft implants by 
assembling such unplants from smaller pieces of graft materials to form a larger graft 
implant product. As a result, increased utiHzation of valuable implant materials is 
achieved, thereby more effectively meeting the ever-increasing demands for graft implant 
materials. In addition, greater flexibihty is achieved in the types and shapes of implant 
materials is achieved. Essentially, any implant piece that maybe required may be formed 
according to the present invention, and orthopedic surgeons maybe provided with kits of 
assemblable parts which maybe formed in the comrse of a surgical procedure to precisely 
meet the needs of a given patient or procedure. In yet another aspect of this invention, 
existing graft products may be strengthened or reinforced by assembly of different types 
of graft materials into an assembled product. One example of such a reinforced product 
is a cancellous wedge, block, dowel or the like into which is inserted reinforcing pins of 
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cortical bone. As a result, those skilled in the art will understand from this disclosure that 
different sections of tissue may be assembled to make a complete graft implant. 
Furthermore, this invention provides for the product of assembled implants comprising 
any one or combinations of allograft materials, autograft materials, xenograft materials, 
5 synthetic materials, metallic materials and the like. Fxirthermore, the assembled implants 
or the component pieces which are combined to fonn the assembled implant may be pre- 
treated-or treated after assembly to incorporate any desired biologically active or inert 
materials. Thus, for example, in an assembled bone dowel implant according to this 
invention, the assembled bone dowel cpmprises segments of cortical bone pinned to each 
1 0 other by means of cortical bone pins. Prior to assembly or after assembly, the graft 
materials are soaked, infused, impregnated, coated or otherwise-treated with bone 
morphogenetic proteins_(BMP's), antibiotics, growth factors, nucleic acids, peptides, and 
B the like. 

=j1 15 It will be appreciated that variously shaped wafers, blocks, rings, washer-shaped bone 
tn pieces and the Tike may be affixed to each other in any secure and biologjcally acceptable 
,p manner. Preferably, the assembled pieces of bone are af&xed to each oilier by means of 

pins, screws, rods, interference fit, threaded fits, key-way fit, and the like made firom 
!lJ cortical bone. These fixation pieces are machined in a CNC lathe or the like to 
rn 20 appropriate dimensions and are then threaded mto mating holes tapped in the pieces to be 
assembled, or are pressed-into drilled holes through adjacent pieces to be assembled by a 
pneumatic press or the like. In this fashion, very strong and tightly fitted pieces of 
implant materials may be joined and implanted. The assembled pieces may first be 
machined to desired dimensions and shapes, prior to assembly, the assembled implant 
25 may be machined, or both. 

As noted above, the implant according to this invention may comprise an assembled 
cancellous block, dowel or the like, harvested from the iliac crest or another suitable site. 
As is known in the art, due to the wafer-like structure of cancellous bone, such grafts 
30 have low load-bearing characteristics. There exist reports in the literature of instances of 
extrusion, expulsion or collapse of iHac crest wedges, Cloward Dowels, and the like when 
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utilized, for example, in spinal fusions. Nonetheless, use of cancellous bone is preferable 
over use of cortical bone implaats, since cancellous bone is more osteoconductive than 
cortical bone. According to this invention, a Cloward Dowel, iliac crest wedge, or 
cancellous bone bio ck, dowel or the like is reinforced by insertion therein of cortical bone 
5 pics. According to the method of this invention, cortical unplants may also be reinforced 
by insertion therein of cortical bone pins, including when an assembled implant is 
prepared comprisuig different segments of cortical bone, cancellous bone or both, 
hisertioii of the reinforcing pins provides an implant with multiple load-bearing pillars. 
The pins may be made to protrude from the surface of the implant to engage with 
1 0 inferior, superior or both surfaces of bone between which the implant is inserted. Thus, 
in-a^spinal implant, pin protrusions may be employed to created contact betweenrthe 
implant and the vertebral bodies, thus preventing extrusion and reinforcing a secure fit of 
^ the implant between adjacent- vertebrae. We have, surprisingly, found that cortical pins 
'4 of about 4.5 ram m diameter may each support a load of up about 2700 newtons (160 
fy 15 Mpa). Thus, according to the method of this invention, multiple pins may be inserted 
JIj into an implant to produce a load-bearing capacity of known proportions (e.g. 10,000 
=5 newtons by insertion of five pins). 

;= A further advantage of this Invention is that it perniits use of tissues that are not currently 
rUzo amenable to standard autograft, allograft or xenograft harvesting-and processing 
12 procedures, such as ribs, metatarsal bone -and the like. In addition, useful implant 

materials may be harvested and produced from otherwise un-useable donor tissues, hi 
addition, due to the different nature of various segments of bone that are iacorporated 
into the assembled, reinforced implants of this invention, various shaping methods aside 
25 from CNC lathe or other known procedures may be applied to different segments of the 
implant. Thus, a cancellous portion of bone implant maybe compression molded, and 
then affixed to other portions of cortical or cancellous bone machined according to 
different or similar principles, hi addition, due to the abiUty provided by this invention to 
assemble implant pieces, implants of unusual sizes and dimensions may be prepared and 
30 machined. Thus, implants of 100 mm in size could be machined, for example, for 
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corpectomies, when otherwise bone stock for manufacture of such implant dimensions 
would not be available. 

In view of the present disclosure, it will be appreciated that this invention provides a wide 
5 variety of assembled^implants and implant p arts : dowel shaped implants comprising 
assembled dowel segments, between about two to about ten segments, pinned together by 
one or more cortical bone pins. The assembled segments may closely abut each other or 
may be spread apart from each other. Such implants may be prepared by harvesting disks 
of cortical bone, drilling and optionally tapping holes thereio, and inserting shafts of 
1 0 cortical pins therethrough, or therein, optionally by threading portions thereof for 

torquing into optionally tapped holes. The thus produced dowekjmay be tapered or have 
parallel sides. la-addition, dowels which are harvested as a cross-section across the 

S3 

yg intramedullary canal of along bone, as in US Patent 5, 814,084, which-mightotherwise 

not pass production specifications, due to penetration of one outside wall into the 
W 15 intrameduUarycanal, may be completed by insertion therein of a cortical pia. Likewise, 

in 

iQ where a sidewall is otherwise considered to be too narrow, a "doughnut" of bone may be 
'J' affixed to the sidewall by means of a cortical pin. A longer dowel may be prepared by 
O affixing two dowels to each other. A posterior longitudinal interbody fiasion implant 
u (PLEF) may be machined from a single piece of cortical bone, or be assembled from two 
20' pieces of bone which are affixed to each other by means of a cortical pin. A bone serew 
M may also be prepared according to the method of this invention by afHxtag multiple 

pieces of cortical bone to each other with a cortical bone pin, and then machining a thread 
on the exterior of the assembled bone pieces. It will further be appreciated from this 
disclosure that different portions of the assembled implant may be demineralized, to 
25 achieve a level of elasticity or compressibility not otherwise present in cortical or 

cancellous bone. Different portions of bone may also be retained on a shaft by means of 
a cotter-pin type device. 

In addition to assembled implants, instruments may be conveniently prepared according 
30 to the methods of this invention which may be utilized for insertion of other implants. In 
one embodiment of this invention, therefore, an implant driver is produced whereki the 
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driving mechanisrrrttself is formed firom assembled cortical pins which protrude into 
mating recesses in an implant device. The iastrument may be torqued to adequate loads 
to induce implantation of spinal implants Etnd the like. 

In developing the various embodiments of the present invention, one technical issue of 
merit is the need to develop a process whereby donor tissue, whether hard or soft tissue, 
allograft or xenograft tissue, may be treated in such-a fashion- as to eliminate the 
possibility of cross contamination between tissue segments obtained from different 
sources. While it is possible to practice the present invention to advantage using tissue 
obtained from a single screened donor, the real economies of scale and commercially 
viable application of the present technology is best realised by implementation of an 
efficient and reliable tissue decontamination process. Ideally, the process is one which 
permits multiple segments of soft or hard tissue to be treated simultaneously so that a 
stock of materials for assemblage of implants according to the present invention is 
facilitated. Accordingly, on preferred method for treatment of tissue, disclosed in PCT 
publication WO 00/29037, the disclosure of which is hereby incorporated herein by 
reference as if fully set forth herein (and priority of the US Patent filings which gave rise 
to this application is hereby claimed for that purpose). Accordingly, in this aspect of the 
invention, a process is claimed whereby an assembled allograft or xenograft tissue 
implant is prepared by treating the tissue in a closed container in which different cleaning 
solutions are contacted with the unplant segments, either before or after assembly and 
machining into the final implant form, either in the presence or absence of sonication, 
with rapid oscillation of pressure in the closed container, to achieve deep cleaning and 
interpenetration of cleamng solvents into the interstices of porous implants or tissues. 
Solutions including, but not limited to detergent solutions, peroxide solutions and the like 
are used in such procediu:e, and terminal sterilization with gamma irradiation, gaseous 
sterilants Jmown in the art or other terminal sterilization, procedures known in the art are 
employed to ensure safe implantation of the assembled implants according to this 
invention. 



in 
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Referring now to figure 1, there is shown a flow-chart representing various elements that 
may be processed and assembled according to this invention. Cortical bone pins 100 are 
used, to assemble a series of bone disks 101 into a pre-part 102 which is then rnachined 
into a series of final products: Threaded dowels, 103; smalFtjlocks 104; unique shapes, 
5 1Q5 such as a "weddhig-cake" like shape wherein disks -bearing threads are spaced apart 
j&om each other leaving voids 105' into which additional materials may be inserted, with 
the disks retained in fixed relation to each other by means of the through-pins J.00; 
tapered dowels 106; screws 107; smooth cylinders 108; ur large blocks 109. From this 
figure, it will be appreciated that a central concept relevant to the present invention is the 
10 ability to machine smaller parts of tissue, specifically bone tissue, such as cortical bone, 
cancellous bone, cortical-cancellous bone, portions of wiich may be demineralized (see, 
for example, US Patent 6,090,998, hereby incorporated herein by reference for this 
f purpose), and assemble these portions of tissue using, preferably, cortical bone pins. The 

4 assembled tissue pieces may be machined prior to assembly, and then, upon assembly, a 

5 15 complete implant is ready for implantation. Alternatively, the tissue pieces may first-be 
assembled, and the assembled pieces may then be machined into any desired final form. 
The order of assembly and machining will be determined by the specific forms of implant 
required for a particular application, hi figure 1 , a series of pre-machined tissue forms 
are disclosed, which may conveniently be included in a kit for use as needed by an 
orthopedic surgeon. Thus, for example, where a particular implant of specific 
dimensions is requked, the surgeon is abie to select pre-shaped implant segments to fill a 
particular geometric space and shape in the spine of an implant recipient. Numerous 
permutations and combinations of implant pieces for assembly are possible, based on the 
pre-machined assemblable implant pieces included in such a kit, and those skilled in the 
art will appreciate that the skilled orthopedic surgeon will be able to create implants as 
needed when supplied with such a kit. Thus, a preferred kit includes disks of bone, 
cortical bone, cancellous bone, allograft or xenograft, also referred to herein as "washers" 
or "doughnuts*' such that a center hole is provided for press-fitting or screwing on of the 
disks to a cortical bone or synthetic or metallic shaft or pin. The disks may be 
demineralized, mineralized, or partially demineralized. Also desirable in such a kit are 
plugs of cortical bone, cancellous bone, or cortical-cancellous bone, including at least one 
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through hole, and optionally more than one .such through-hole, for insertion of pins 
therethrough. Ovals, squares, rectangles and irregular shapes may also be proYided in 
certain kits for specific applications. It will further be appreciated, based on the present 
disclosure, that inclusion of a bone paste, such as that disclosed in W099/38'5^; hereby 
incorporated by reference, may be beneficial for filling any voids that remain, and to 
implant with the assembled implant, osteogenic material, (i.e. osteoconductive material, 
Osteoinductive material, or both, as well as material that assists in adhering the implant to 
the site of implantation). F-urther, a molded implant may be combined with the 
assembled implant of lids uivention. A preferred molded implant for orthopedic 
applications is disclosed in PCX pubhcation WO 00/54821, the disclosure of which is 
hereby incorporated by reference. 

With reference to figure 2, there is shown two. machined-bone pieces, T and Z each of 
which bear external threading X and holes Y into which pins A are inserted to form the 
assembled graft 200. As can be seen, the assembled graft 200 comprises a void, 201 into 
which -osteogenic material may be inserted pribr to or after implantation. The pins Y may 
be metal pins, but preferably are pins machined from cortical bone. This enables the 
entire implant to remodel into autogenous tissue over time, such as vertebral bone, when 
the implant 200 is inserted into the intervertebral space. The graft 201 is also shown with 
a groove, 202 in which a driver may be inserted to provide rotational torque for insertion 
of tte implant. An instrument attachment hole, 203, is also provided, to ensure that the 
unplant remains securely on the head of the driver means in the process of surgical 
implantation. Naturally, those skilled in the art will appreciate that the segments Z and T 
maybe brought into close abutment with each other, thereby eliminating the space 201. 
In that event, the length of the pins A would be modified to prevent unnecessary 
protmsion, although in some applications, protrusion may be useful when driving the 
implant 200 into place. It will also be appreciated that the number of pins used, while 
represented as two in this figure, may be fewer or more In number, depending on the 
particular application, the extent of torsional or compressive loads, and the IDce 
anticipated to be experienced by the implant once in situ. 
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Figure 3 shows an implant assembled ifrom three principal segments F, DfandE, which 
are held together by pins 300. In this implant, the waffle-shaped stmcture of implant 
segment D is intended to represent the use of cancellous bone, which is abutted on either 
side by cortical bone, which fonns segments F and E. The fully assembled implant is 

5 shown in figure 4, while figures 5, 6 and 7 show end-on views, and cross sectional views 
A- A and B-B, respectively. Those skilled in the art will appreciate firom this disclosure 
that segment F, segment D, or segment E may be demineralized according to methods 
known in the art. Likewise, all of these segments maybe demineralized. Where a 
flexible implant is required, the implant may be assembled, and the entire implant may be 

10 demineralized. 



Figure 8 shows an embodiment of this invention wherein rectangular bone segments N 
^= and G are assembled into implant 900, shown la figure 9. Features 901 and- 902 which 
"'■4 comprises ridges, teeth, or other external features are machined into the superior and 
ry 15 inferior faces of the implants in order to assist in retention of the implants once placed in 

Figures 10-14 show the assembly of elements J, H, and I into implant 1100, shown end- 
■7 on, in cross-section A-A and B-B, in figures 12-14, respectively. As can be seen, bone 
lU 20 element H is shown with a waffle-like-structure, to represent that this element may be 
12 cancellous bone, demrneraHzed bone, a polymer composite, such as poly-L-Lactic acid, 

polyglycolic acid, or the like. Features 1101 and 1102 represent external grooves or teeth 

machined into the superior and inferior surfaces of the implant to assist in retention of the 

implant once placed in situ. 

15 

Figures 15-18 show die assembly of elements M, K, and L, each of which is a 
substantially cubic bone element, using pins 1500. Figure 17 is a top view, showing 
cross section A-A, represented in figure 1 8, with the final assembled implant 1600 shown 
in figure 1 6, 



30 
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Pigure 19 shows a "Wedding-Cake" design of aji implaat 1900 assembled from units A- 
C, pinned together by pins a-c. Void area 1901 is available for filling with osteogenic 
materials. 

5 Figure 20 shows implaat 2000 which is an assembled Cervical Smith Robinson implant 
similar to that shown in PCT publication WO99/09914, hereby incorporated by reference, 
except that this implant is fashioned &om a series of assembled bone pieces 2001 and 
machined into the desired final shape. 

10 Figure 21 shows implant 2100 assembled from two cortical bone pieces and one 

cancellous bone piece, and pinned together. The implant has an anterior height HI which 
is smaller than posterior height H2, which permits retention of correct spinal lordosis 
■ upon implantation, for example, in a. posterior lumbar intervertebral implant fixation 
procedure. Superior and inferior features 2101, 2102 prevent expulsion of the implant 
fy 15 once place mji/u. 

=H Figure 22 shows an implant 2200 assembled from a series of sub-implant pieces 2201 . 
ri The implant may contain cancellous bone 2202 segments; as well as cortical bone 2203 

.fi's 

j^: segments and-cortical bone pins 2204. 
W20 

C5 

'^A Figure 23 shows the formation of a tapered dowel 2300 by assembling "doughnut" or 
"disk" or "washer" shaped bone pieces 23P1 on a cortical bone shaft 2302 by using 
washer pieces of differing diameter. This figure only shows two disks, but a continuous 
dowel is-formed by using disks of a graded diameter between each end of the cortical 

25 bone shaft 2302. In figure 24, figure 24A shows a bone dowel in which one sidewall of a 
bone dowel 2400 such as that disclosed and claimed in US Patent 5,814,084, hereby 
incorporated by reference, is "out of specifications" due to being too narrow or absent. 
This is repaired in figure 24B according to this embodiment of the invention by 
incorporation of an allograft or xenograft cortical bone pin 2401, to form a complete bone 

30 dowel. In this manner, valuable biological material which might otherwise be unusable 
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for a particular^plication may be salvaged for use by employing the methodology of 
this invention. 



In figure 25, a similar procedure for salvaging a dowel 2500 is shown whereby a pin 
5 2501 is driven through the center of the dowel 2500 to reinforce the dowel longitudinally. 
Furthermore, where an endcap 2503 of the dowel is "out of spec" for being too narrow, 
the endcap is reinforced by press-fitiing a cortical bone disk 2502 onto the end of the pin 
2501. 

10 In figure 26, a series of cancellous bone implants 2600 are reinforced by inclusion therein 
of-a-series of cortical pins 100. Each cortical pin of a 2 mm diameter has been found to 
support approximately 2000 uewtons of axial compressive load. Accordingly, cancellous 
Tg. bone ioiplauts of essentially any desired height and compressive strength may he 
.J assembled in this manner by affixing several layers of cancellous bone with cortical bone 
15 pins. Naturally, based on this disclosure, those skilled in the art will appreciate that other 
tp materials may be included in such a "sandwich" of bone materials. The cancellous bone 
'''^ may be soaked in a solution containing growth factors, such as, but not limited to, bone 
Q morphogenetic proteins, fibroblast growth factors, platelet derived growth-factor, 
\^ cartilage derived morphogeneticrproteins, stenLcells, such as mesenchymal stem cells, 

ZO osteoprogenitoi cells, antibiotics, antiinflainmatory compounds, anti-neoplastic 
M compounds, nucleic acids, peptides, and the lilse. Those skilled in the art will also 

appreciate that layers of cortical bone maybe included, layers of biocompatible synthetic 
polymers and the like may also be included in the stacked bone implant. Various shapes 
may also be built upon, using for example, circles, ellipses, squares, and the hke, as 
25 necessary for a given application. 

hi a further aspect of the present invention, the assembled implant is driven by cortical 
pins to seat in an implant site, using a driver that engages cortical bone pins with 
purchase sites on the implant. Thus, for example, not meant to be Hraiting, the driver 
30 may comprise a handle with projecting cortical pins which engage with holes in the 
assembled allograft, thereby providing a site for torquing the implant into position. 
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Iq a further embodiment according to ttiis invention, assembled cortical bone blocks, or 
cortical canceUous bone blocks are assembled in combination with wedged or pimied soft 
tissue, such as tendon, hgament, skin, collagen sheets, or the like, to create grafts similar 
to naturally occurring tissue sites, such as the bone-tendon interface found at the patella. 
-Such combination implants permit reconstruction of sites such as the Anterior Cruciate 
Ligament (ACL) or Posterior Cruciate Ligament (PCL). According to this embodiment 
of the invention, a ligament or tendon or skin or collagen sheet membrane is phmed 
between adjacent blocks of cortical bone. Accordingly, various implants, such as known 
bone-tendon-bone implants which are in short supply may be supplanted by assemblage 
of an implant comprismg assembled bone Mocks, between which is fixed a ligamentous 
tissue, including but not hmited to ligament, tendon, demineralized bone, and the like. 
Referring to figure 27, there is shown one example of this embodiment of the present 
invention in which an implant 2700 is assembled from a superior bone block 2701, an 
inferior bone block 2702-and a wedged flexible tissue, such as a hgament or tendon or 
portion of demineraUzed bone.2704, all of which are pinned together with cortical bone 
pins 2703 or other fixation means. Naturally, those skilled in the art will appreciate, 
based on this disclosure, that other shapes of bone blocks, such as rounded bone blocks, 
and other types of combinations of soft and hard tissues may be-asscmbled according to 
this disclosure. However, the example of such an implant 2700 may be used instead of 
havmg to harvest a bone-tendon-bone implant from cadaveric knees, which tissue is in 
short supply. 

Based on the present disclosure, those skilled-in the art will ftirther appreciate that the 
cortical bone pins disclosed herein may have features defined thereon for various 
applications. For example, not meant to be Hmiting, the shafts may contain stops, such 
that other pieces of bone inserted thereon can only travel a certain distance down the 
shaft before encountering the stop. The shaft may also contain through holes, to permit 
insertion of cotter pins or the like. Furthermore, the cortical bone shaft may be 
demineralized, mineralized, or partially demineralized. In one specific embodiment, the 
end of the cortical shaft contains a tapped camiulation a short distance into the 
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longitudiiial end of the shaft, hi this way, a screw may be drivea mto the cannulation to 
retain elements inserted over the shaft in association with the shaft, To accommodate the 
screw, the screw end bearing the caimulation may be partiaUy demineralized. such that 
upon insertion of the retention screw, the shaft end does not shatter, but expands to 
accommodate the increasing diameter of the screw as it is driven into the shaft. 
Naturally, in certain applications, it may be desirable for the cortical pins to be 
carmulated throughout the longitudinal length thereof However, care should be taken 
that this does not unduly^ weaken the overall compressive or torsional strength of the 
assembled-implant. This may be addressed by mcluding pins that are not cannulated, 
along with pins that are cannulated. The cannulated pins may be used in combination 
with sutures orthe hke, in order to hold-an implant in a specific orientation, .until-fusion 
with- adjacent bone has proceeded to a sufScient extent for the implant to become stable 
without thfiLSUtuies. 

it will be appreciated from the present disclosure that implants that have classically been 
fabricated ft-om metals-may be fabricated by assembling bone pieces, hi addition, a 
benefit of the assembled graft according to this invention is that the components of the 
assembled graft can be derived from various anatomical structures, thus circumventmg 
limitations normally resulting from having to obtain a graft from a particular anatomical 
source of a particular donor. Not only can the components be sourced from different 
anatomies, but also different donors may yield various components for assembly into a 
unitary implant. The end result is maximization of the gift of donation and the 
preservation of precious tissue resources. As noted above, being able to pool tissues from 
different sources depends, to some significant extent, on the ability to treat portions of 
tissue harvested from different anatomies or donors so as to prevent any contammation of 
a recipient with pathological or antigenic agents. A further benefit of the present 
invention is that different implants with height or width limitations due to the anatomical 
structures from which the implant has been derived may be pinned together to form 
implants of essentially any desired dimensions. In this fashion, an inventory of building 
blocks in combination with the appropriate assembly pins, threaded or unthreaded, is 
useful to provide implants of essentially any dimensions in the course of given surgical 
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procedure. According to this embodiraent of the invention, for example, a cervical 
Smith-Robinson (CSR) t of any desired height may be produced by attaching two or more 
existing CSR implants together with cortical bone pins. This is accomplished preferably 
using two machined CSR's of known height such that when added together, the desired 
overaU height is achieved. The two CSR's are stacked and drill holes are machined 
through the CSR bodies, following which the cortical bone pins are press-fit through the 
thus machined holes. Preferably, the diameter of the pins is slightly greater than the 
diameter of the drilled holes, such that a tight press-fit is achieved. 

From the present disclosure, it will further be appreciated that implants according to this 
invention may be assembled in the operating room by a surgeon, using pre-fonned 
implant pieces, from a kit. It will fuxfher he^ppreciated that the assembled implant 
pieces may be adhered to each-other using any of a number of biologically acceptable 
glues, pastes and the like. In one such embodiment, the assembled implant pieces are 
assembled using apolymethyl-methacrylate glue, a cyauoacrylate glue, or any other 
adhesive known in the art, so long as the use of such an adhesive is confirmed-to be non- 
toxic. It will further be appreciated fbat m forming the assembled grafts according to the 
present invention, it is acceptable, although not required, for interlocking features to be 
included on abutting faces of implant segments to be assembled together. Where such 
features are included, it is preferred for the adjacent features to be complementary, such 
that a protrusion on.a-first surface is met by a compatible indentation in the abutting 
surface. Such abutting features assist to provide torsional and structural strength to the 
assembled implant, and to reKeve a measure of stress on the cortical bone pins used to 
assemble the implant. 

According to US patent 6,025,538, an elaborate system is disclosed for ensuring that a 
bore is provided in mating surfaces of a composite implant such that the bore is angularly 
aligned with respect to mating surfaces so as to be obhque to the plane of each mating 
surface. This is not required according to the present invention. 
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According to US patent 5,899,939, layers of bone are juxtaposed, but no mechanical 
fixation of the various layers to- each other is provided for, such as the cortical bone pins 
disclosed herein. 

With respect to PCX Publication WO 00/40177 and the priority US Patent fihngs, serial 
nos. 09/225,299, filed 5 January 1999, 09/286,975,-ffled 6 April, 1999, and 09/368,263, 
filed 3 August 1999, it is believed that there exists interfering subject matter claimed in 
the-present and in those applications. As to the interfering subject matter, claims are 
presented herein which are believed to constitute the basis for initiation of an interference 
proceeding in the United'States/and initiation of such a proceeding is hereby specifically 
elicited, in which it is beheved that the present applicants are entitled to priority. As to 
the non-interfering subject matter disclosed and claimed herein, the right to file one or 
more continuation or divisional applications fi?ee- of interfering subject matter is reserved. 

Having generally described this invention, including the methods of manufacture and use 
thereof, including the best mode thereof, those skilled in the art will appreciate that a 
large number of variations on the principles described herein maybe accomplished. 
Thus, the specifics of this description and the attached drawings should not be interpreted 
to limit the scape of this invention to the specifics thereof. Rather, the scope of this 
invention should be evaluated with reference to the claims appended hereto. 
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WHAT IS CLAIMED IS: 



1 1 . A method for manufacluxe of autograft, allograft and xenograft implants which 

2 comprises assembling sucli implants from smaller pieces of graft materials to 

3 form a larger graft implaat product; 
1 

1 2. A kit comprising assemblabie parts of auto graft, alio graft and xenograft implants 

2 for assembling such implants from smaller pieces of graft materials to form a 

3 larger graft implant product which may be formed in the course of a surgical 

4 procedure to precisely meet the needs of a given patient or procedm-e. 

1 

_ 1 3 . A method of strengthening or reinforcing autograft, allograft and xenagr-aft 

^,0 2 implants which comprises assembling such implants ftom-smaller pieces of graft 

'''--}- 

3 materials to form a larger graft implant product. 

i ' 

i,B 1 4. The method of claim 3 wherein the reinforced product is cancellous bone into 

y' 2 which is inserted reinforcing material. 

m ^ 

1 5. The method according to claim 4 wherein said reioforcing material comprises 

2 cortical bone, 
r 

1 6. A graft implant comprising any one or comb inations of allograft materials, 

2 ^ autograft materials, xenograft materials, synthetic materials, metallic materials 

3 assembled into a an assembled implant which is assembled into a single graft by 

4 use of reinforcing material to hold the constituent pieces of graft materials 

5 together. 
1 

1 7. The graft implant according to claim 6 wherein said reinforcing material 

2 comprises cortical bone. 
1 
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The_graft implant according to claim 6 wherein the assembled implant is pre- 
treated or treated after assembly to incorporate biologically active or inert 
materials. 

An implant comprising- segments of cortical bone, cancellous bone, cortical- 
cancellous bone, or combinations thereof piimed to each other by means of 
cortical bone pins, wherein, prior to-assembly or after assembly, the graft 
materials are soaked, iniused.nmpregnated, coated or- otherwise treated with bone 
morphogenetic proteins (BMP's), antibiotics, growth factors, nucleic acids, 
pqjtides, or combinations thereof. 

The implant according to claim 6 comprising an assembled cancellous block, or 
dowel, harvested from the iliac crest or anofher-suitable site to form a Cloward 
"Dowel, iliac crest wedge, or cancellous bone block, dowel, reinforced by insertion 
therein of cortical bone pins. 

The implant according to claim 6 comprising a cortical bone implant reinforced 
by insertion therein of at least one cortical bone pin. 

The implant accordmg to claim. 6 comprising an assembled implant comprising 
different segments of cortical bone, cancellous bone or both. 

The implant according to claim 6 comprising an assembled implant comprising 
different segments of cortical bone, cancellous bone, demineralized cortical or 
cancellous bone, synthetic material, and combinations thereof 

The implant according to claim 13 wherein insertion of reinforcing pins provides 
an implant with multiple load-bearing pillars. 
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15. The implant accordingJB claim 14 wherein said pins protrude from liie surface of 
the implant to engage with inferior, superior or both surfaces of bone between 
which the implant is inserted. 

1 6. The implant according to claim 1 5 which is a spinal implant, 

17. The implant according to claim 15 comprising a cancellous portion of bone 
implant that has been compression molded, andihen affixed to other portions of 
cortical or cancellous bone machined according to different or similar principles. 

1 8 . The implant according to claim 6 in the form of a tapered dowel 

19. A method ofiep airing a bone implant which compri ses insertion therein of at 
least one cortic al bone pin. 

20. The method according to claim 19 which flirther comprises affixing apiece of 
bone to an existing bone implant by affixing said piece of bone to said cortical 
bone pin. 

21 . The method according to claim 1 for malring an instrument for insertion of other 
implants. 

22. The method according to claim 21 which is an implant driver. 

23 . A method for salvaging an implant that does not manufacturing specifications 
which comprises insertion of at least one cortical bone pin at a site to reinforce 
said site such that in combination with said at least one cortical bone pin, said 
implant meets manufacturing specifications. 
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An assembled implant comprising a firstbone segment pinned to a second bone 
segment with a flexible tissue affixed "between said first bone segment and said 
second bone segment. 

The assembled implant according to claim 24 wherein said &st and second bone 
segments are affixed to each other by means of at least one cortical bone pin. 

A compositc-bone graft, comprising: a plurality of bone portions layered to fonra a 
graft unit, and one or more biocompatible connectors for holding together said 
graft unit, said biocompatible connectors do not comprise an adhesive. 

A composite bone graft comprising: 

two or more distinct bone portions, and one or more biocompatible connectors, 
whereui said biocompatible connectors hold together said two or more bone 
portions to form said composite bone graft, said biocompatible connectors do not 
comprise an adhesive. 

A composite bone graft comprising two or more connected, distinct, bone 
portions, said connected, distinct, bone portions do not comprise an.adhesive. 

A composite bone grajft comprising three or more connected, distinct, bone 
portions, said connected, distinct, bone portions are not connected with an 
adhesive. 

The composite bone graft of any one of-slaim 26, wherein said bone portions are 
selected from the group consistmg of: cortical bone and cancellous bone. 

A composite bone graft, comprising: 
a first bone portion; 
a second bone portion; 

a third bone portion, said first, second and third bone portions are layered to form 
a graft unit; and 

one or more biocompatible connectors for holding together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 

A composite bone graft, comprising; 
a first cortical bone portion; 
a second cortical bone portion; 
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a cancellous bone portion disposed between said first copfical bone portion and 
said second cortical bone portion to form a graft unit; and 
one or more biocompatible connectors for holding together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 

A composite bone graft, comprising: 
a first cortical bone portion; 

a second cortical bone portion provided on said first cortical bone to-form a graft 
unit; and one or more biocompatible connectors, connecting said graft unit, said 
biocompatible connectors do not comprise an adhesive. 

A composite bone graft, comprising: 
a first bone portion; 

a second bone portion provided on said first bone portion to form a graft unit; and 
one or more biocompatible connectors for holding together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 

A composite bone graft, comprising: a plurality of cortical bone portions layered 
to form a graft unit, and one or more biocompatible connectors for holding 
together said graft unit, said biocompatible cormector-s do not comprise an 
adhesive. 

A composite bone graft, compiising; 

one or more cortical bone portions layered to form a first unit; 
one or more cortical bone portions layered to form a second unit; 

one or more cancellous bone portions layered to form a third miit; said 
thhrd unit disposed between said first unit and -said second unit to fonn a graft 
unit; and 

one or more biocompatible connecto]^ for holding together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 

A composite bone graft, comprising: 

a graft unit having one or more through-holes configured to accommodate 

one or more pins, said graft unit comprising: 

two or more bone portions layered to form said graft unit, and 

one or more pins connecting bone portions of said graft unit, said composite bone 

graft does not comprise an adhesive. 

The composite bone graft of claim 37, said one or more pins comprising one or 
more biocompatible materials selected from the group consisting of: cortical 
bone; stainless steel; titanium; cobalt-chromium-molybdenum alloy; a plastic of 
one or more members selected ftom the group consisting of: nylon, 
polycarbonate, polypropylene, polyacetal, polyethylene, and polysulfone; and one 
or more bioabsorbable polymers. 
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1 39. The composite bone graft of claim 38, said two or more bone portions 

2 comprising; 

3 a first bone portion, comprising one or more cortical bone portions; 

4 a second bone portion comprising one or more cortical bone portions; aad 

5 a third bone portion comprising one or more cancellous bone portions disposed 

6 between said first bone portion and said second bone portion to form said graft 

7 unit. 
1 

1 40. The composite bone graft of claim 38, said one or more pins comprise one or 

2 mor-e cortical bone pins. 
1 

1 41 . A composite bone graft, comprising: 

2 a graft unit having one or more through-holes configured to accommodate one or 

3 more pins, said graft unit comprising: 

4 a first plate-like cortical bone portion; 

5 a second plate-like cortical bone portion; 

6 a plate-like cancellous-bone portion dispo sed between said first plate-like cortical 

7 bone portion and said second plate-like cortical bone portion to form said^aft 
3 8 miit, and 

9 one or more cortical bone pins connecting bone portions of said graft 

?u 10 unit, said composite bone graft does not comprise an adhesive, 
ft? 1 

in 1 42. A composite bone graft, comprising: 

'"2 2 a graft unit having one or more through-holes configured to accommodate 

°^ 3 one or more pins, said graft unit comprising: 

1= 4 a first plate-Hke bone portion; 

fy 5 a second plate-like bone portion provided on said first plate-like bone to 

It 6 form said grafi_unit, and 

rt j 7 one or more bone pins for holding together said graft unit, said composite bone 

n 8 graft does not comprise an adhesive. 

1 43 . A metho d for restoring vertical support of the posterior column, comprising 

2 implanting a composite bone graft comprisuig two or more distinct-bone portions 

3 held together by one or more biocompatible connectors, at a site in a patient. 
1 

1 44. A composite bone graft, comprising: 

2 a graft unit havtag one or more through-holes configured to accommodate one or 

3 more puis, said graft unit comprising: 

4 two or more bone portions layered to form said graft unit, 

5 one or more pins connecting said bone portions of said graft unit, and 

6 a centrally located through-hole disposed perpendicular to interfaces of layered 

7 bone portions of said graft unit, said composite bone graft does not comprise an 

8 adhesive, 
1 

1 45 . A method for making a composite bone graft for implantation into a patient, 

2 comprisuig: 
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3 stacking two or more parallel bone planlcs to fonn a graft unit; 

4 providing one or more fhiough-holes in said graft unit perpendicular to I 

5 interfaces of bone plaoks; 

6 comiecting said two or more parallel bone planks of said graft unit with 

7 one or more pins disposed in said one or more through-holes to forai a pinned 
S graft unit;_and 

9 shaping said pinned graft unit to form said composite bone graft, 

1 

1 46, A composite bone graft, comprisiag: 

2 one or more cortical bone portions layered to form a fnst unit; 

3 one or more cortical bone portions layered to form a second unit; 

4 one or more demineralized cancellous bone portions layered to form a 

5 third unit; said third unit disposed between said first unit and said second unit to 

6 form a graft unit; and 

7 one or more biocompatible connectors for holding together said graft unit, said 
S biocompatible connectors do notcomprise an adhesive. 

1 

1 47. A composite bone-graft, comprising: 

2 one or more cortical bone portions 1 ayered to foma a fust unit; 

3 one or more cortical bone portions layered to form a second unit; 

4 one or more demineralized cortical bone portions layered to form a third 

5 umt; said third unit disposed between said fu-st unit and said second unit to fonn a 

6 graft -unit; and 

7 one or more biocompatible connectors for holding together said graft unit, 
said biocompatible connectors do not comprise an adhesive. 

49. A composite bone graft, comprising: 

■ a first unit comprising one or more bone portions; 

a second unit connected to said first unit, comprising one or more bone 
portions; and 

one or more biocompatible connectors for connecting said first unit and said 
second unit, wherein said first unit and said second unit are not in physical contact 
and defme a void therebetween, said biocompatible connectors do not comprise 
an adhesive. 

50. A composite bone graft, comprising: two or more distinct interlocking cortical 
bone portions. 

51. A composite bone graft, comprising: two or more distinct adjacent bone portions 
where adjacent bone portions are configured to interlock with each other. 

52. A composite bone graft, comprising: two or more distinct adjacent bone portions 
where adjacent bone portions are configured to interlock with each other, and one 
or more locking pms partially or entirely traversing a dimension of said composite 
bone graft. 
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A composite bone graft, comprising: two or more distinct adjacent bone portions 
wJiere adjacent bone portions are configured to interlock with each other to foim 
an interlocked graft imit, said interlocked graft unit is self- locking. 

A composite bone graft, comprising: two or more distinct adjacent bone portions, 
said distinct adjacent bon&-portions comprising complementary peg-like 
protrusions and corresponding depressions, said protrusions and depressions 
interlock to provide an interlocking fit between said adjacent bone portions. 

A composite bone graft, consisting essentially of: two or more distinct adjacent 
bone portions where adjacent bone portions are configured to interlock with each 
other, 

A composite bone graft, consisting essentially of: two or more distinct adjacent 
bone portions, said distinct adjacent bone portions comprising complementary 
peg-like protrusions and corresponding depressions, said ptotrasions and 
depressions interlock to provide an interlocking fit between said adjacent bone 
portions. 

A composite bone graft, consisting essentially of: two or more distinct adjacent 
bone portions, said distinct adjacent bone portions comprising complementary 
peg- like protrusions and corresponding depressions, said protrusions and 
depressions interlock to provide an interlocking fit between said adjacent bone 
portions; and one or more locking pins partially or entirely traversing a 
dimension of said composite bone graft. 

A composite bone graft, consisting essentially of: two or more distinct adjacent 
bone portions where adjacent bone portions are configured to interlock with each 
other, and one or more locking pins partially or entirely traversing a dimension of 
said composite bone graft. 

A composite bone graft, comprising: two or more distinct adjacent bone portions 
where adjacent bone portions are configured to interlock with each other to form 
an interlocked graft unit, and one or more locking pins traversing a dimension of 
said composite bone graft, to Jock said interlocked graft unit. 

A composite bone graft, comprising: two or more distinct iuterlocking bone 
portions, said interlocking bone portions are self-locking. 

A composite bone graft, comprising: two or more distinct iaterlocking bone 
portions, and one or more lockitig pins to lock said interlocking bone portions. 
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ABSTRACT OF THE DISCLOSURE 



This mvention provides a method for manufacture of autograft, allograft and xenograft 
implants which comprises assembliug such implants from smaller pieces of graft 
materials to form a larger graft implant product, 
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• Substitute drawings in compliance with 37 CFR 1 .84 because: 

■ drawing sheets do not have the appropriate margin(s) (see 37 CFR 1 .84(g)). Each 
sheet must include a top margin of at least 2.5 cm. (1 inch), a left side margin of at 
least 2.5 cm. (1 inch), a right side margin of at least 1 .5 cm, { 5/8 inch), and a 
bottom margin of at least 1.0 cm. (3/8 inch); 



A copy of this notice MUST be returned with the reply. 



Customer Service Center 

Initial Patent Examination Division (703) 308-1202 
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United States Patent and TkAPEMARK OmCE 



COMMISSIONER FOR PATENIS 

Uniteo States Rwem- ANoTtWDEMARK Office 

VASHINCICM. D.C. SOESI 



APPLICATION NUMBER 



FILENG/RECEIPT DATE 



FIRST NAMED APPLICANT 



ATTOKNEY DOCKET NUMBER 



RTI- n2R 



05/31/2501 flOSHflHl 00000040 09782594 



Gerard H. Bencen Fcliol 
Bencen & Van Dyke, P. A,03 FC:103 
1630 Hillcrest Street 04 Kim 
Orlando, FL 32803 



710.00 OP 
28flO.0O DP 
73fl.OO flP 
130.00 OP 



CONFIRMATION NO. 9490 
FORMALITIES LETTER 
liiiiilfllliiiliiilliiil 



Date Mailed: 03/1 9/2001 



NOTICE TO FILE MISSING PARTS OF NONPROVJSIONAL APPLICATION 
FILED UNDER 37 CFR 1.53(b) 
Filing Date Granted 

An application number and filing date have been accorded to this application. The ilem{s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained 
by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 

Applicant must submit ^ 71 0 to complete the basic filing fee and/or file a small-entity statement claiming 
sucti status (37 CFR 1.27). 

• Total additional claim fee(s) forthis appfication is $3618. 

■ $738 for 41 total claims over 20. 

■ $2880 for 36 independent claims over 3 . 

• The oath or declaration is unsigned. 

• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) 
of $1 30 for a non-small entity, must be submitted with the missing items Identified in this letter. 

• The balance due by applicant is $ 4458. 

The application is informal since it does not comply with the regulatfORs for the reason(s) indicated below. 
Applicant is given TWO MONTHS from the date of this Notice within which to correct the informalities 
indicated below. 

The required itemCs) identified below must be timely submitted to avoid abandonment: 

• Substitute drawings in compliance with 37 CFR 1 .84 because: 

u drawing sheets do not have the appropriate margin(s) (see 37 CFR 1.84(g)). Each 
sheet must include a top margin of at least 2.5 cm, (1 inch), a left side margin of at 
least 2.5 cm, (1 inch), a right side margin of at least 1.5 cm. ( 5/8 inch), and a 
bottom margin of at least 1.0 cm. (3/8 inch); 



EXHIBIT 3 




IN THE UNITED STATES PATENT AND TRADE] 



A/ 



licant(s): Bianchi et at. 
licationNo.: 09/782,594 
.: 2/12/2001 
Title: ASSEMBLED MPLANT 
Attorney Docket No.: RTI-1 12R 



Group Art Unit: 
1615 



RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION 

Assistant Commissioner for Patents 
Washington, D.C. 20231 
Attention: Box Missing Parts 



This is in response to a"Notice to File Missing Parts of Applicationrunder 37 CFR 1,5 3(f), 
Enclosed is a- copy of said Notice and the following documents and fees to complete the filing 
requirements i3f the above-identified application. 

(X) Executed Declaration and Power of Attorney. The above- identified application is 
the same application which the inventor executed by signing the enclosed declaration. 

(X) Statutory basic filing fee of $710:00. (X) Utility ( ) Design 

. (X) Additional claim fees of $3,618.00 ($738.00 for 41 total claims over 20 and 
$2,880.00 for 36 independent claims over 3). 

(X) Missing Parts Surcharge of $130.00. 

(X) New formal drawings pursuant to Notice to File Missing Parts of Application. 



I hereby certify that this correspondence is being deposited with Ihe Respectfillly Submitted 
United States Postal Service as first class mail in an envelope with ' 
suCficient postage addressed to: Assistant Cormiissioner for Patents, 
Washington, D.C. 20231. 

Date of Deposit: 5/21/20D1 

Typed Name; Gerard H. Benccn 



By 



rd H, Bencen, Reg. No, 35746 



^^.w^^^-y^^V^^'^^O ' D5fer5/21/20Q1 

Telephone No.: 407-228-0328 



A copy of this notice MUST be returned with the reply. 



Customer Service Center 

Initial Patent Examination Division (703) 308-1202 

PART 2 - COPY TO BE RETURNED WITH RESPONSE 
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I DEOtXa^flON AND. POWER OF ATT:^RNEY 
I FOR PATENT APPUCATibW 



vATTpIWEY DpCX^IT NO. BIl4i3E : ^ 



As a below named inventor, rhereby declare that- 

My resHence/post office address and citizenship are as stated below nextto my name; 

I believe I am the original, first and sole Inventor (if only one name is listed below) or an original, first and joint inventor (if pliuat d 
4 below) of die subject matter which is claimed and for which a patent is sought on the invention entitled: 
3 IMPLANT 

of which is attached hereto unless the following box is checked: 

filed on as US Application Serial No. or PCX Intemational^pplication 

and was amended on {if applicable). 




have reviewed and understood the contents of the above-identified specification, including the claims, as 
referred to above. I acknowledge the duty to disclose all information which is material to patentability as defined 



by 

in 37 



Foreign Application(s} and/or Claim of Foreign Priority 

I hereby claim foreign priority benefils under Title 35, Unilcd Stales Cede Section 119 of any foreign spplicalion(s.) for patent OHnvertor(s) certilicale listed below and 
have also identified below any foreign application for patent or i[iventorfs>certific3Ce having a fllins date before (hal of ihc application on wtiich priority is claimed: 



APPLICATION NUMBER 



PRIORITY CLAIMED UNDER 35 U.S.C. 119 



:s pFansio>ia1-^plication(s> listed below: 



APPUCATION SERIAL NUMBER 



FILING DATE 



U^. Frio rit}- Claim 

I hereby claim the benefit under Title 35 , United Sute$ Code, Section 1 20 cf any United States application's) listed below and, insofar as the subject matter of each oC the 
claims of this application is not disclosed in the prior United States application in the manner provided by the first paragreph of Title i5, Un iled States Code Section 112,1 
acknovrlcdgc the duty to disclose material information as defined in Title 37, Code of Federal Regulations, Section i.S6(a) which occuired between the filing date of the 
prior application aind the national or PCX international filing date cfthis application: 



APPLICATION SERIAL NUMBER 


FIUNG DATE 


STATUS(patcnted/pending/abandotied) 


60/181,622 


2/10/2001 




09/191,132 


11/13/1998 


-Pending 


09/375,527 


8/20/1999 


Pending 


09/370.194 


9/7/1999 




29/123,227 


5/12/2000 


Pending 



POWER OF ATTORNEY: 
As a named inventor, I hereby appoint the following attomcy(s) and/or a6=nt(s) listed 
Trademark OIKce connected therewith. 

Gerard H. Bcncen, Reg. No. 3574& 



below to prosecute this applicalign and transact all business in the Patent ai 
Timothy H. Van Dyke, Reg. No. 43218 



Send Correspondence to: 


Direct Tdephone Calls To; 


Gerard ti. Bcncen 


Gerard H. Benceit 


Bencen i Vsfl Dyke, P.A. 


407-228-0328 


1630 Hillcresl Street 




Orlando, Florida 32803 





I hereby declare that all slalcrrKnls made herein of my o«m knowledge 
that these slalcmenis were made with the knowledge ij al willful false 
of Title IjS of the United States Code and thai such v/if fui false 



e and thai all statements made on irfonnalion and belief are believed to be true; and further 
s and the like so made are punishable by fine or imprisonmcni, or both, under Section lOOl 
LS may jeopardize the validity of ihe application or any patent issued thereon. 




I FORPATE!>rrAFM.ICAtiOWWntt°nril)^ 



Fall Name of Inventor: C. Randal Mills 

Residence: 1 Innpvtion ylve. Alachua. Florida 31g|5 



(nvenlor's Signature 




Full Name of Inventor: PJ. Corham 



Residence: 1 Innnvatittti Drive. Alachua. Florida 3Z615 



Past onice Address San 



Inventor's Signatur^ 



Full Name of Inventor: Michael Esch 



-R«sldeiKe: 1 Innovatron Drive. Alachua. Florida 32615 



Full Name of Inventor: Kevin C. Carter 



Residence: 1 lanovation Drive. Alachua. FL 32615 




Post OHice Address: Sami 



Inventor's Sighature 



Full Name Dfinvcntor: Pat Coleman 

Residence: I Lnnovalion Drivt. Alachua. FL 31615 



Post OITice Address: Same 



Citizenship: USA 



Residence: I Innovation Drive. Alachua. FL3i<i15 



Post Ofriee Address: San 



Signiture Dale / 
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EXHIBIT 4 



IN THE UNITED STATES PATENT AND TR.4SEir>ARK OFFICE 



Applicant(s): Bianchi et al. 
Application No.: 09/782,59/ 
Filed: 2/12/2001 
Title: ASSEMBLED IMPL 
Attorney Docket No.: RTI-112R 




Group Art Unit: 1615 



g - O 

g s < 

^ ° rn 

i a 



Assistant Commissioner 

for Patents 
Washington, D.C. 20231 



SUBMISSION OF NEW FORMAL DRAWINGS 



Applicants request that the drawings provided herein replace the previously submitted drawings 
which accompanied Applicants' response filed on May 21, 2001, to a Notice to File Missing 
Parts of the Application. Although. Applicants fiilly complied with the requisite set forth in the 
Notice, Applicants would prefer to use the enclosed new drawings as they believe them to be 
more aesthetically pleasing. Applicants assert that the new formal drawings do not contain any 
new subject matter; 



1 hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
first class mail in an envelope with sufficient 
postage addressed lo: Assistant Commissioner for 
Patents, Washington, D.C. 20231. 

Date of Deposit r^^2j^^d«i^ 

Typed Name: TimottiyIJ.,yan Dyke 



Respectfully Submitted, 



Timothy H.V^Dyke 
Reg. No. 43^8 
Bencen & Van Dyke, P,A. 
1630 Hillcrest Street 
Orlando, Florida- 32803 
Telephone: 407-228-0328 



RECEIVED 

AUG Og'pOOl 
OFFICE OF PETITIONS 



1/14 




2/14 




5/14 





4/14 




5/14 




B— ' 



Fig. 12 Fig. 13 



Fig. 14 
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Fig. 22D 



Fig. 22E 
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Fi0. 25A 
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Fig. 26C 



Fig. Z6D 
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Fig. 26E 



Fig. 26F 
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EXHIBIT 5 



I hereby certify that this cou^spondence is being deposited 
with the United States-Postal Service as First Class Mail in 
an envelope with sufficient postage addressed to: 
Assistant Commissioner for Patents 
Washington, D.C. 2023 l-on ^-^^^dtr<^{ _ 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s); 
Application No: 
Filed; 
Title: 

Docket No: 



Bianchi et al. 

09/782,594 

2/12/2001 

ASSEMBLED IMPLAN-T 
RTI-112R 



To: Assistant Coramissioner for Patents 
Washington, D.C, 20231 



PRELIMINARY AMENDMENT UNDER 37 CFR 1.115 

Dear Sir: 

Please amend this apphcation as follows: 

In the claims: 
Please cancel claims 1-25, without prejudice. 



BECEIVED 



Remarks 



Claims 1-25 have been cancelled without prejudice. Applicants reserve the right to 
pursue any subject matter affected by this cancellation in copending or later filed 
divisional or continuation applications. Reconsideration and further examination is 



Serial No: 09/782,594^ 2 ' 

Docket No: RTI-112R 

respectfully requested. Applicants assert that all pending claims are in condition for 
,allowance, and^uch action is respectfully requested. 

The Examiner is invited to call the Ufldepsigned if clarification is needed on any aspect of 
this Preliminary Amendment, or itthe Examiner believes a telephonic interview would 
expedite the prosecution of the subject appUcation to completion. 

Respectfully submitted, 



Timothy H. Van Dyke 
Patent Attorney, Reg. Ng= 43,218 
Address: Benccn & Van Dyke, P. A. 
1630 Hillcrest Street 
Orlando, FL 32803 
Phone No: 407-228-0328 
Fax No: 407-228-0329 



EXHIBIT 6 




United StarES IXtent akd TKademark Office 



nr. OCniHOSSICNEH FDK PATENTS 



I ATTORMEV DOCKET NO. | CONnRMXTlQN NQ. [ 



03/782,594 



FILING DATE 
02/12/2001 



1ST NAMED INVENTOR 
Joha R. Bianchi 



7590 07/31/2003 

DONALD J. POCHOPIEN 
McANDREWS, HELD & MALLOY, LTD. 
CITICORP CENTER, 34TH FLOOR 
500 WEST MADISON STEIEET 
CHICAGO, ILJ066 1 



AZPURU, CARLOS A 



DATE MAILED: 07/31/2003 



Please find below and/or attached an Office communication concerning this^ppljjiation or proceeding. 



PTO-90C {Rtv. 07-01) 



Offic Action Summary 



Application No. 

09/782,594 
Examiner 

Carlos A. Azpuru 



Appiicant(s) 

BIANCHI ETAL 
Art Unit 
1615 



~ The MAILING DATE of this communication appears on (fte cover sheet wifft the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .13G(a). In no event, however, may a reply be limely filed 
after SIX (6) fi/IONTHS from the tnaOing dais of (his communicalion, 

- If the period for reply specifiad abovo Is lass than Ihlrty (30) dH>s,.a reply wahin Itis statutory minimum of Ihtily (30) days will be considered limely. 

- if NO poriod for reply is specified above, the maitimum stalutary period will apply and twill expire SIX (6) MONTHS from the maSing date of this communicalidn. 

- Failure to reply vwilhin die sat or sidotid ed period for reply will, t>y statute, ca J=a the appllcaUon to becomeABANDONED (35 0;S.C. g 1 33). 

- Any roply racBivad by the Office later than three months afler the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenn adjustment. Saa 37 (SFR^l.TtMCb). 

Status 

!)□ Responsive to communication(s) filed on , 

2a)n This action Is FINAL. 2b)M Thts-actton is non-final. 

3) D Since this application is in i>3ndition for-ailowance except for fomnal matters, prosecution as to the merits is 

closed in accordance with the practice under Exparfe Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) M Claim(s) 1-61 is/are pending in the application. 

4a) Of the above clainri(s) Is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) n Claim(s) is/are rejected. 

?)□ Claim(s) is/are objected to. 

8) E Claim(s) 1-61 are subject to restriction and^or election-requirement. 
Application Papers 

9) n The specification is objected to by the Examiner. 

1 0) 0 The drawing(s) filed on „ is/are: a)D accepted or b)^ objected to by the Examiner. 

Applicant rray not request that any objection to the drawing{s) be held in abeyance. See 37 CFR 1.85(a). 

11) 0 The proposed drawing correction filed on is: a)D approved b)n disapproved by the Exatnirer. 

If approved, con-ected drawings are required in reply to this Office action. 

12) D The oath ordeclai^tion is objected to by the Examiner. 
Priority under 35 U.S.C. §§11 9 and 120 

1 3) n Acltnowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)D All b)n Some * c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

1 4) n Acknowledgment is made of a daim for domestic priority under 35 U.S.C. § 1 1 9{e) (to a provisional application). 

a) D The translation of the foreign language provisional application has been received. 

15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C, §§ 120 and/or 121. 
Attachn)ent(s) 

1) □ Notice of References Cited {PTO-892) 4) □ Interview Summary CPTO-413) Paper No(s). . 

2) □ Notice of Draflsperson's Patert Drawing Review (PTO-94S) 5) □ Notice of Informal Patent Application (PTO-1S2) 

3) n Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . €) □ Other: 



Office Action Summary Part of Paper No. 20 



Application/Control Number: 09/782,594 . . Page 2 

Art Unit: 1615 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1, 6-18,21-23, drawn to a method of manufacturing an allograft, 
autograft or xenograft, classified in class 128, subclass 1 +. 

II. Claim 2, 24rand 25-drawn to a kit comprising an assembable autograft, 
allograft, or xenograf^nd assembled implant, dassified-in class 623, 
subclass 1+. 

III. Claims 3-5, drawn to a method of strengthening an autograft, classified in 
class 623, subclass 1+. 

IV. Claims 19 and 20, drawn to a method of repairing bone, classified in dass 
623, subclass 1+. 

V. Claims 26-42, 44,45, and 46-61 , drawn to a composite bone graft and 
method of malting, classified in class 623, subclass 1 1.11"+. 

VI. Cfaim 43, drawn to a method of restoring vertical support, classified in 
class 623, subclass 11.11+, 

The inventions are distinct, each from the other because of the following reasons: 

Inventions Group I and Group II are related as process of making and product 
made. The inventions are distinct if either or both of the following can be shown: (1 ) 
that the process as claimed can be used to make other and materially different product 
or (2) that the product as claimed can be made by another and materially different 
process (MPEP § 806.05(f)). In the instant case, the product as claimed can be made 



Application/Control Number: 09/782,594 Page 3 

Art Unit: 1615 

by another materially different process sucli as by a single piece manufacturing 
process. 

Inventions Group I and Group III are unrelated. Inventions are unrelated if it 
can be sliown tliat they are not disclosed as capable of use togetlier and they have 
different modes of operation, diffisrent functions, or different effects {MPEP § 806.04, 
MPEP § 808,01), In the instant case the differentnnventions have different modes of 
operation and different functions. 

Inventions Group I and Group IV are unrelated. Inventions are unrelated if it can 
be shown that they are not disclosed as capable of use together-and they have different 
modes of-operation, different functions, or different effects (MPEP § 806.04, MPEP § 
808 01 ). In the instant case the different inventions have different modes of operation 
and different functions. 

Inventions Group I and Group V are unrelated. Inventions are unrelated if it can 
be shown that they are not disclosed as capable of use together and they hav-e different 
modes of operation^ different functions, or different effects (MPEP § 806.04, MPEP § 
808!oi ). In the instant case the different inventions have different modes of operation 
and different effects. 

Inventions Group I and Group VI are unrelated. Inventions are unrelated if it can 
be shown that they are not disclosed as capable of use together and they have different 
modes of operation, different functions, or different effects (MPEP § 806.04, MPEP § 
808.01 ). In the instant case the different inventions have different modes of operation. 



Application/Control Number: 09/782,594 
Art Unit: 1616 



Page 4 



Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art because of their recognized dlveraent subject 
matter, restriction for examination purposes as indicatedls proper. 

A telephone call was made to Donald J, Pochopien on July-15, 2003 to request 
an oral election to the above restriction requirement, but did not result in an election 
being made. 

Applicant is advised that the reply to this requirement to be complete must 
Include an election of the invention to be examined even though the requirement- be 
traversed (37 CFR 1.143}. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carlos A. Azpuru whose telephone number is 703/308- 
0237. The examiner can normally be reached on Tu-Fri, 6:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thurman K Page can be reached on 703-308-2927, The fax phone • 
numbers for the organization where this application or proceeding is assigned are 703- 
872-9306 for regular communications and 703-872-9307 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
1235, 



Application/Control Number: 09/782,594 
Art Unit: 1615 
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EXHIBIT 7 



FROM McANDREWS, HELD, k MALLOY (FRi) 0. 22' 03 14:43/ST. 14:42/N0. 4851050644 P 2 



JN THE mnn) STATES 
PATENT AND TRADEMAJftK OITICE 



A-ntHLNEr DocKCT No. RTi imi mis-nrnvm 



In the AppMcatiott ofi- 

BJancM, John R., etal. 
Serial No.: 0i>y782,594 
Piled: February 12, 2001 
For; "Assembled Implant" 
Group Art Unit: leis 
Examiner: Carlos A. Azpuni 



CERTUT^ArE OF FACSIMILE 

I hereby cer% that this corr«po«d«ice Is 
being seat by-facsimile tD the Cominiiisionw for 
Patents, P.O.. Box 1450, Alexandria, VA 22313- 
145^ to the atieatLon of Examiner AzpiMu at 
facsimile telephone nuinber 1-703-872^307 on 




P-O, Box 1450 
Alexandria, VA 22313-1450 

Sir: 



RESPONSE TO RmmCTIONTINDER 35 U.S.C. S 121 

OFFICIAl 



an election nf requirement sent via facsimile, and requesting 

iciaims ztHiz. 44-61) direaed to a composite bone graft and metliod of making. 




Donald j. Pochopioi 

RegistraticMi No. 32,167 FAX RECEIVED 

Attorney for Applicants ^ 

500 West Ma<lison Street, 34* Floor AUG 2 5 2003 

Chicago, Illinois 60661 ^^^t ..^ a 

(312)775-8]33 GROUP 1600 



Date: August 22, 2003 



Received from < 3127D?91 55 > al 8122103 3:*e:23 PM [Eastern Daylight Time] 



FROM McANDREViS, HELD, k MLLOY 



(FRI) a 22' 03 ]4:43/SI 14;42/NO.4S6I050644 P 1 




MCANDREWS, HELD& MALlOV 

34tn Floor 

SOO West Madison SiREgT 
Chicago, Ilunoi§ 606Si 



TELEPHONE: (312)T76-8000 
FACSII\4ILE: (312)775-8100 



FAX COVER LETTER 

_CONF£DEm7AL 



TO; " ' — ■ — 



Ufftted Sta tes Pate nt and Trademari< Office 
USER 1D:8090 




Number Of Pages This Transmission (Jncludlng^Cover Page); 2 



GROUP 1600 



Received m < 31270791SS > a! mm 3;46:Z3 PM (Eastern Daylight Time] 



EXHIBIT 8 




United States Patent and Trademark Office 



hP 



Mima: COMMBSroNER FOR PATENTS 



APPLICATION NO. 



FIRST NAMED INVENTOR. 



DOCKET NO. CONFIRMATION NO. 



DONALD J. PGCHOPIEN 
McANDREWS, HELD & M ALLOY, LTD. 
CITICORP CENTER, 34TH--FLOOR 
50O WEST MADISON STREET 
CHICAGO, IL 60661 



PREBILIC.PAULB 



DATE MAILED: 11/04/2003 



2-^ 



P]ease find below an<yor attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 



Application No. 

09/782,594 
Examiner 

Paul B, Prebilic 



Applicantfs) 

BIANCHIETAL 
Art Unit 

373B 



~ The MAILING DATE Of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS CQMyiUNICATION. 

- Exienslona of lime may be availablo under Ihe provisions of 37 CFR 1 .13e{a). In no ovant, however, may a reply be timely Hied 
after SIX (S) MONTHS from Iha mailing date of this conun uniealinn. 

- If Ihe period for reply specified abore is less than thirty (3D) days, o reply within ItiBalatutoiy-minlmum ofltiirtyflO) days will be considered timely, 

- If NO period for rsply is specified atKiva, tiie maxiiiiuin statutory peiiott will apply and will expire SiX (6) t^ONTIHS from the mailing date of litis roirimunication. 

- Failure to reply williin llie set or exiended period (or reply will, by statute, cause Iha appllcailon to become ABAN DONED (35 U^S.C. S 1 33). 

- Any reply reoolvBd by Hie ORice later tiian tiiree Hnonths aflar the mailing date of liiis communication, even if limely filed, may reduce any 
earned palsnt term adjustment. Sea 37 CFi^ 1.7CM(b). 

Status 

Responsive to communiGation(s) filed on 25 August 2003 . 
2a)n This action is FINAL. 2b)ISI This action Is non=finaL 

3) 0 Since this application is in condition for allowance eseept for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayie, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) IEI JCIaimfs) 1-60 is/are pending in the application. 

4a) Of the above claim(s) 1-25,43 and 45 is/are withdrawn-from consideration. 

5) 0 Claim(s) is/are allowed. 

6) S Claimfs> 26-42.44 and 46-60 is/are rejected. 

7) □ Cla imCs) is/a re obj ected to . 

6)n Ciaim(s) ^ are subject to restriction and/or eleclion-requirement: • 

Application Papers 

9)13 The specification is objected to by the Examiner. 

10) ^ The drawing{s) fled on 08 August 2001 is/are: a}n accepted or b)S objected toby the Examiner. 

Applicant may not request that any objection to the drawing(s) be tield in abeyance. See 37 CFR 1.85(a). 

11) n The proposed drawing correction filed on is: 3)0 approved b)^ disapproved bythe Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or dedaration is objected to by the Examinee 
Priority-under 35 U.S.C. §§ 119 and 120 

13) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119Ca)-(d) or (f). 

a)nAII b)n Some*G)n None of; 

1 ,□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a daim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) n The translation of the foreign language provisional application has been received, 

15) 13 Acknowledgment is madeofa claim for domestic priority under 35 U.S.C. §§ 120 and/orl21. 
Attachnient(s) 

1 ) Notice of References Cited (PTO-a92) 4) □ Irterview Sumntary (PTO-41 3) Paper Mo(s), . 

2> E Notice of Draflspersor's Patent Drawing Review (PTO-948) 5) □ Notice of Infomnai Patent Application (PTO-1 52) 

3) K Information Disclosure Staternent(s) {PTO-1 449) Paper No[s) 8 . 6) □ atten 
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Art Unit: 3738 

Specification 

The disclosure is objected to because of the following informalities: 

Upon review of the pending claims it was determined that there was no claim 48. 
Therefore, the Examiner renumbered claims 49-61 as claims 48-60,"respectively so that 
the claims were consecutively ordered. Applicants are respectfully requested to 
renumber their claim set accordingly. 

Appropriate correction is required. 

Election/Restrictions 

Claims 1-25 and 43 were withdrawn from further consideration pursuant to 37 
CFR 1 , 142(b) as being drawn to a nonelected inventions, there being no allowable 
generic or linking claim. Election was made without traverse in Paper No. 23 filed 
August 25, 2003. 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

Va. Claims 26-42, 44, and 46-60, drawn to the composite bone graft, classified 
in class 623; subclass 23.51 . 

Vb. Claim 45, drawn to method of making a composite bone graft, classified in 
class 264, subclass 405. 
The inventions are distinct, each from the other because of the following reasons: 

Inventions Va and Vb are related as process-of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
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Art Unit: 3738 

{MPEP § 806.05(f)). In the instant case, thie product as clainried could be made by a 
different process sucfi as shaping the component parts prior to assembling them into a 
unit. 

Because these inventions are distinct for the reasons given_aboveand have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

During a telephone conversation with Donald Pochopien on October 29, 2003 a 
provisional election was made with traverse to prosecute the invention of Group Va, 
claims 26-42, 44, and 46-60. Affirmatirin of this election must be made by applicant in 
replying to this Office action. Claim 45 as well as previously withdrawn claims 1 -25 and 
43 are withdrawn from^'urther consideration by the examiner, 37 CFR 1 .142(b), as 
being drawn to a non-elected invention. 

Applicant is reminded-that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventorsrls no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship mtist be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37~CFR 1.17(1). 

The drawings are objected to because in Figures 6, 7, 13, 14, 18, 20C, 21 D, 21 E, 
and 22D. the crosshatching indicates metal not bone components; see MPEP 608.02. 

In addition, the formal drawings filed August 8, 2001 do not contain a legend 
labeling the first drawing as Figure 1 . 
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A proposed drawing correction or coirected drawings are required in reply to ttie 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 

The abstract of the disclosure is objected to because it does not adequately 
describe the presently claimed invention. Correction is required. See MPEP 
§ 608.01(b). 

Information Disclosure Statement 

The information disclosure statement filed-October 9, 2001 fails to compty with 
37 CFR 1.98(a)(2), which requires a legible copy of each U.S. and foreign patent; each 
publication or that portion which caused it to be listed; and all other information or that 
portion which caused it to be listed. It has been placed in the application file, but the 
information referred to therein has not been considered. 

The copies may have been lost by the USPTO so the Examiner retrieved and 
reviewed all but one document; .see page 2 of the enclosed copy of the PTO-1449. 
Applicants are respectfully requested to provide a copy thereof in response to this office 
action; i.e. a copy of the GIE et al (article). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specificat'on shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 38, 41, 42, and 53-55 are rejected under 35 U.S.C. 1 12, second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention. 
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With regard to claim 38, the Markush listing is confusing and unclear because of 
the multiple ands and ors. It is not clear where the listing ends. 

With regard to claim 41, lines 4-7, the terminology "plate-lil<e" is considered to be. 
indefinite because it is not clear what would fall within the scope thereof. 

With regard to claim 42, "plate-lil<e" is also used in this claim and is indefinite for 
the reasons that claim 41 was said to be indefinite. 

With regard to claims 53-55, line 2, the term "peg-like" is considered to be 
indefinite because it is not clear what falls within the scope thereof. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basJs for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an-application for patent, published under section 122(b), by 
another filed in the United States before Ifie invention by the app!ii:ant for patent or (2) a patent 
granted on^n application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined'ln section 
551(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 26-42, 44, and 46-60 are rejected under 35 U.S^C. 102(e) as being 
anticipated by Anderson et al (US 6,200,347). Anderson anticipates the claim language 
where the bone portions as claimed are the bone grafts (16 and 1 7 of Figure 7 or 
elements 2 and 4 of Figure 1) and the pins of Anderson are threaded and do not contain 
adhesive (see column 5, lines 43-50); see also column 19, line 62 to column 20, line 36 
and column 5, lines 1-8. 
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With regard to claims 50 and 51 , Applicants are directed to see Figures 41 and 
42C as well as <;olumn 26, line 17 et seq. 

Claims 26-31, 33-35, 37, 38, 40, 42, 49, 50, 53-55, and 60 are rejected under 35 
U.S-C. 102(e) as being anticipated by Yaccarino, III (US 6,025,538). Yaccarino 
anticipates the claim language where the first portion as claimed is the first bone 
member (22) oT Yaccarino (see Figure 6 and column 4, line 35 to column 5, line 47 as 
well as column 7, lines 1-10). The second bone portion as claimed is the second bone 
member (24) of Yaccarina 

With regard to claim 31 , tine third bone portion is one of the pins and the 
connector is the other pin; see Figure 8. 

With regard to claims 49, 50, 53, and 54, the pins of Yaccarino provide the 
interlocking required by these claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Applicant should specifically point out the support for any amendments made-to 
the disclosure, including the claims (MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for interpreting claims, it is noted that other art may be 
applicable under 35 USC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed. 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul Prebilic whose telephone number is (703) 308- 
2905. The examiner can normally be reached on Monday-Thursday from 6:30 AM to 
5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott, can be reached on (703) 308-21 1 1 . The fax phone 
number for this Technology-Center is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Technology CenterJ3700 receptionist whose telephone number is * 
(703) 308-0858. 




Paul Prebilic 
Primary Examiner 
Art Unit 3738 
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In the A^lication of: 

Bianchi, John IL, et at 

Serial No.: 09/782,594 

Filed: -February 12, 2001 

For: "Assembled Implant" 

Group Art Unit: 3738 

Examiner: Paul B. Prebilic 



ArroR^Ey Docket No. RTI 112R/19I5-139801IS02 



IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



CERTIFICATE OF MAILING 

I hereby certify that this document and all 
documeDts referred to herein are being sent by 
first class^ mail, postage prepaid, to the 
Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450, on this date: 



May 04, 2004 

'0> 



Donald J. Fochopien 
Registration No. 32,167 
Attorney for Applicants 



AMENDMENT AM) RESPONSE UNDER 37 C.F.R. § 1.111 

Cominissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the OfBcial Action of 11/04/03, for which a response is due 
02/04/04, now extended three months to 05/04/04, the Applicants respond as follows: 



Ajnendments to the Abstract: 
Amendments to the Claims: 
Remarks: 



Page 2 
Pages 3-5 
Page 6 



Amendment to the Abstract: 

Please delete the paragraph in the Abstract and substitute therefor the following paragraph: 



This invention , provido s' a method for - maHB - fa s turc - of autograft, allograft and x e nograft 
implants \ s ^hich compri s es aB s embliag - su^h - implant s from smallor pi co os of graft mat e rials 
to form a larger graft implant product - is directed to an assembled implant comprising two 
or more portions of bone that are held together in appropriate juxtaposition with one or 
more biocompatible pins to form a graft unit. Preferably, the pins are cortical bone pins. 
Typically, the cortical bone pins are press-fitted into appropriately sized holes in the bone 
portions to achieve an interference fit. The bone portions are allograft or xenograft. 



-2- 



Amendments to the Claims: 

Please substitute the listing of the claims as provided below for any prior listings: 
Claims 1-25 (Cancelled) 

26. (Currently Amended) An assembled A compe sito bone graft, comprising: a 
plurality of bene portions layered to form a graft unit, and one or more biocompatible 
conn e ctors pins traversing said graft unit for iTolding tog e th e r said graft unit together , said 
biocompatibla connoctors do assembled bone graft- does not comprise an adhesive. 

27. (Currently Amended) An assembled A composite bone graft comprising: 
two or— mere distinct bone portions of cortical bone , and one or more 

biocompatible conn e ctor s pins , wherein said biocompatible conn e ctorg pins are press fitted . 
into machinecl holes in said two bone portions to hold togetlier said two or moro bone 
portions to form said composite bone gra ft, said biocompatible -connectors do not comprise 
an adhesiv e. 

28. (Currently Amended) An assembled A composit e bone graft comprising 
two or more connected, distinct, bone portions forming a graft unit, and two or more 
cortical bone pins, said two or more connected, distinct, bone portions having holes therein 
for receiving said two or more cortical bone pins, said cortical bone pins keeping said two 
or more connected, distinct, bone portions- aligned and connected, without distinct, bon e 
portion s de - net -e omprisc an adhesive, 

29. (Currently Amended) The assembled A: composit e bone graft of claim 28 
comprising three or mor e connected, distinct, bone portions , said conn e ct e d, distinct, bon e 
portions ore not connected with an adhosivc . 

30. (Currently Amended) The assembled composite bone graft of any on e of 
claim 34 28, wherein said two or more connected, distinct, bone portions are selected from 
the group consisting of: cortical bone and cancellous bone. 



31. 



(Currently Amended) An assembled A composite bone graft, comprising: 



a first bone portion having one or more holes therein ; 
a second bone portion having one or more holes therein aligned with the 
holes in said first bone portion : 

flr third bone portion, said first, scoond - and third bono portions are layer e d to 

one or more biooompatibl o connectors cortical bo ne pins press-fitted in said 
holes for holding said first bone portion in iuxtaposition to said second bone portico and 
forminR a togothor said graft uni tj said biooompatiblo connootorG do not comprise an 

32. (Currently Amended) An assembled A- eo mpesitO-bone graft, comprising: 
a first cortical bone^portion having a hole therein : 

a second cortical bone portion having a hole therein, said hole aligning with 
said hole in said first cortical bone portion : 

a cancellous bone portion press fitted in the hole dispo se d between said first 
cortical bone portion -and said second cortical bone portion to form said assembled bone a 

one or more biocompatibl e conn e ctors for -h elding - tog e th e r said graft unit, 
said biocompatibl e oonn oc tors do not comprise an adhosiv-e . 

3 3 . (Currently Amended) An assembled A composite bone graft, comprising: 
a first cortical bone portion having one or more holes therein : 

a second cortical bone portion having one or more holes therein aUgned 
with the holes in said first bone portion provid e d on said fir s t - eortical bone to fonn a graft 
ifflit; and 

one or more biocompatible connectors cortical bone pins press-fitted in said 
holes for holding said first cortical bone portion in juxtaposition to said second cortical 
bone portion and fomiing a , connocting said graft uni t, said biocompatiblo conncctoro do 
not compris e without an adhesive. 

34. (Currently Amended) An assembled A composit e bone graft, comprising: 
a first bone portion; 
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a second bone portion provided on saidJirst bone portion to fomi a graft 

unit; and 

one or more biocompatible conn e ctors pins inserted into said first bone 
portion and said second bone portion for holding together said graft— uni t, said 
biocompatibl e conn e ctora do n o t co mpris e an adh e sive . 

35-60. (Cancelled) 
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REMARKS 

The amendments to the claims do not add new matter. The amended claims 
merely recite elements in the originally filed claims. In the claims, the word "assembled," 
which replaces the word "composite" is used throughout the specification. More importantly, 
the amended claims are fully supported by the disclosure in Applicants' priority application 
USSN 08/920,630, a copy of which is attached hereto as Exhibit A. In particular, the 
-Examiner's attention is drawn to Figures 7 and 8 therein and the discussion thereof, 
beginning at page 16, line 29 through page 18, line 6. 

The Examiner requested an Abstract that more accurately reflected the 
invention being claimed. The Abstract has been amended in conformity with the presently 
pending claims. 

Summary of the Bases for Objection /Rejection 

The Patent OfBce noted that there was no original claim 48 in the specification 
and requests that claims-49-61 be renumbered as claims 48-60. 

The Patent Office requests afSrmation of the election of invention of Group 
Va (claims 26-42, 44 and 46-60). 

The drawings arc objected to because of crossing hatching (FIGs. 6-7, 13-14, 
18, 20C, 21 D, 2 IE and 22D) and labeling-(FIG. 1) issues. 

The Patent OfBce commented on the IDS filed 10/09/01 . 

Claims 38, 41-42 and 53-55 are rejected under 35 U.S.C. § 112, second 
paragraph, for allegedly being indefinite. 

Claims 26-42, 44 and 46-60 are rejected under 35 U.S.C. § 102(e) for 
allegedly being anticipated by U.S . Pat. 6,200,347 (Anderson et al.). 

Claims 26-31, 33-35, 37-38, 40, 42, 49-50, 53-55 and 60 are rejected under 
35 U.S.C. § 102(e) for allegedly being anticipated by U.S. Pat. 6,025,538 (Yaccarino). 

Each of these bases for objection and/or rejection is addressed in Sections I- 
Vn which follows. 
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I. Renumbering of the Claims 

The Patent Office noted that there was no original claim 48 in the specification 
and requests that claims 49-61 be renumbered as claims 48-60. In response, the AppUcants 
have amended the claims 49-61 to be renumbered as claims 48-60. In addition, the 
Applicants amended the claim dependencies in renumbered claims 49 to 60 to reflect the 
renumbering that occurred. Accordingly, this basis for objection has been rendered moot. 

n. Affirrnation of Election of Species 

The Patent Office requests that -the AppUcants affirm their election- to 
prosecute the invention of Group Va (claims 26-42, 44 and 46-60). In response, the 
Applicants hereby affirm their election ta prosecute the invention of Group Va (claims 26-42, 
44 and 46-60). 

m. Obj ection to some of the Drawin gs 

The Patent Office has objected to certain drawings because of cross hatching 
(FIGs. 6-7, 13-14, 18, 20C, 21D, 21E and 22D) and labeUng (FIG. 1) issues. Specifically, the 
Patent Office objects to FIGs 6-7, 13-14, 18, 20C, 21D, 21E and 22D because the cross- 
hatching therein indicates "metal" rather than "bone components." In addition, the Patent 
OfBce objects to FIG. 1 because it is not labeled as FIG. 1. In response, the Applicants 
resubmit substitute FIG. 1 (sheet 1/14), now labeled as FIG. 1. 

Regarding FIGs. 6-7, 1 3-14, 18, 20C, 21D, 2 IE and 22D, the cross hatching is 
shown as running from top left toward bottom right-like a slash mark, hi contrast, the MPEP 
shows that the cross hatching for a metal runs opposite that of the Applicants, running fi-om 
top right to bottom left—like a back-slash. Further, the MPEP also shows that for 
biochemical components, the correct direction of the hatching is as used by the Applicants 
running fi'om top left to bottom right. In addition, the hatching for biochemical inventions 
also includes a series of horizontal dashes and crescent moons. The latter were not included 
in the applicants' drawings as they would obscure the details of the drawings. FIG. 20C, 
which had cross-hatching going in both directions was corrected by deleting the cross 
hatching going from top right to bottom left. A copy of corrected FIG. 20C (sheet 8/14) is 
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cofiled herewith. No new matter has been added. In light of these amendments and this 
explanation, it is believed that all bases for rejection of the drawings have been rendered 
moot. 

IV. Lost Reference 

The Patent Office indicates that the Gic, e( al. reference contained in the EDS 
filed 10/05/01 was lost in the Patent Office. Since the filing of that IDS, the application has 
been transferred to the present counsel. However, the transferred file did not contain that 
reference. Accordingly^ the Apphcants have ordered that reference to make it of record. The 
reference will be filed as soon as it is received. 

V. 35 U.S.C. § 112, Second-Paragraph 

Claims 38, 41-42 and 53-55 are rejected under 35 U.S.C. § 112, second 
paragraph, for allegedly being indefinite. According to the Patent Office, the Markush group 
of claim 38 is unclear because of the multiple use of "and" and "or." In response, the 
Apphcants have cancelled claim 38, thereby rendering this basis for rejection moot. 

The Patent Office has rejected claims 41-42 based upon the recitation of the 
term "plate-Jike," which is alleged to be unclear. Similarly, the Patent Office has rejected 
claims 53-55 based upon the recitation of the term "peg-hke," which is alleged to be unclear. 
In response, the Applicants have cancelled claims 41-42 and 53-55, thereby rendering this 
basis for rejection moot. 

VI. 35 U.S.C. § 102(e) over U.S. Pat 6,200,347 (Anderson) 

Claims 26-42, 44 and 46-60 are rejected under 35 U.S.C. § 102(e) for 
allegedly being anticipated by U.S. Pat, 6,200,347 (Anderson et al). Applicants have 
amended claims 26-34 in confoimity with the Applicants priority application USSN 
08/920,630, filed 08/27/97. Accordingly, Anderson, which has an earliest claimed priority 
date of 01/05/99 is no longer prior ait. 
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Vn. 35 U.S.C. § 102(e) over U.S. Pat. 6,025,538 (Yaccarino) 

Claims 26-31, 33-35, 37-38, 40, 42, 49-50, 53-55 and 60 are rejected under 
35 U.S.C, § 102(e) for allegedly being anticipated by U.S. Pat. 6,025,538 (Yaccarino), 
Applicants have amended claims 26-34 in Gonformity with the Applicants priority application 
USSN 08/920,630, filed 08/27/97. Accordingly, Yaccarino, which has an earUest claimed 
priority date of 1 1/20/98 is no longer prior art. 

For these reasons, the allowance of claims 26-34 is respectfully requested. 



By: 




Donald J. Pochopien 
Registration No. 32,167 
Attorney for Applicants 
5D0 West Madison Street, 34* Floor 
Chicago, Illinois 60661 
(312)775-8133 



Date: May 04, 2004 

J:\open\Djp\Regeneration Technologies\USPTO\13980US02\ Amendement and Reply.doc 
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DESCRIPTION 

CORTICAL BONE CERVICAL SMITH-ROBINSON FUSION IMPLANT 
5 l.Q Background of the Invention 

1.1 Field of the Invention: 

This invention, relates to a cortical bone-implant for use in cervical Smith-Robinson 
10 vertebral fusion procedures, as well as methods for- the manufacture and use thereof. 

1 .2 BackCTound Art: 

Since at least the mid to late 1950's anterior cervical spinal flisions have been performed 

15 m order to alleviate chronic neck, arm and shoulder pain caused by trauma, disc herniation, or 
spondylosis (Robmson and Smith, 1955; Smith and Robinson, 1958). The classic procedure 
referred to as the Smith-Robinson cervical fiision employs a" horseshoe-shaped graft to promote 
vertebral fusion (Robinson et aL, 1 962). The Cloward technique employs a cancellous bone 
dowel (Cloward,-1958), and the Balley-Badgley procedure uses a strut (Bailey and Badgley, 

20 1 960). In a study comparing the .compressive load capacity of the vaiious implants used 

according to these procedures, it was found that the Smith-Robinson graft could sustain loads up 
to 344 N, the Cloward dowel could sustain loads of up to 1 88 N, and the Bailey-Badgley type 
could sustain loads up to 195 N, (White and Hirsch, 1972). hi a modified Smith-Robinson 
procedure, the horseshoe-shaped implant is inserted with the cortical end of the implant located 

25 posteriorly,^*yhich has been reported to increase the fusion rate while decreasing the graft 
extrusion and collapse sometimes experienced with the Cloward dowels (Whitecloud and 
Dunsker, 1 993). However, in a recent study evaluating the success and relief rates achieved 
according to these procedures, it was found that less than 100% success rate (fiision, patient 
improvement and absence of complications) was achieved, regardless of which method or 

30 implant was used (Grooms et al, 1 996). 

U.S. Patent No. 5,306,309, discloses a spinal disk implant comprising a solid body of 
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biocompatible synthetic material arranged to define a ri^trrectangular solid having two opposed 
side faces and two opposed transverse faces, including a convexly curved anterior face and a 
posterior face, for implantation in the intervertebral space. The discussion of vertebral and 
intervertebral morphologyisiiereby incorporated by reference. 

U.S. Patent No. 5,609,635, discloses a lordotic interbody spinal fiasion implant 
comprising a wedge shaped metallic cage for insertion into the intervertebral space. 

U.S. Patent No. 5,306,307, discloses a ceramic spinal disk implant having a serrated edge. 

None of these references disclose a cortical bone intervertebral implant having. a 
substantially "D"- or bread-loaf-shaped structure having a canal -into which osteogenic materials 
may be packed, which sustains spinal loads, and which is remodeled into the spine in the course 
effusion. Accordingly., the present invention addresses the need in the art for improvements to 
both the implant and the avoidance of post-surgical complications from anterior cervical fosions. 
The present invention provides a new cortical bone unplant for use m achieving anterior cervical 
fiisions whenimplanted accordmg to the Smith-Robinson procedure, hi addition,-in view of the 
peculiar characteristics of bone, the present invention comprises unique methods and apparatuses 
for the manufacture of the substantially "D"-shaped cortical bone implant. 

2.0 Summary of the Invention 

An implant composed substantially of cortical bone is provided for use in cervical Smith- 
Robinson vertebral fusion procedures. According to methods of this mvention, the implant is 
derived from allograft or autograft cortical bone sources, is machined to form a substantially "D"- 
shaped implant haTing a canal into which osteogenic material may be packed. The implant is 
inserted into the space between adjacent cervical vertebrae to provide support and induce fijsion 
of the adj acent vertebrae. 
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3.0 Brief Description of t he Drawings 
Figure 1 provides several views of the fusion implant of this invention. 

Figure 2 provides views of the core cutter and drill assembly and the bone plug formed by cutting. 
5 into the diaphysis of a long bone w^hen such a core cutter and drill assembly is used. 

Figure 3 provides-a view of broach as used according to this invention and an asymmetric canal 
formed by use of such a broach. 

Figure 4 provides several views of an_apparatus for machining a profile on the exterior surface of 
the implant of this invention. - 
10 Figure 5 provides a view of an apparatus for inscribing retention teeth in the upper surface, lower 
surface or both upper and lower surfaces of the implant. 

Figure 6 provides several views and dimensions for specific embodiments of the-implant of-this 
invention. 

Figure 7 provides a view of a stacked, embodiment of the tmplant of this invention. 
15 Figure 8 provides several views of an implant of this invention formed by juxtaposition of mirror 
image halves of the implant. 

4.0 Detailed Description of the hivention 

20 According to this invention, a substantially "D"-shaped cortical bone implant for cervical 

Smith-Robinson fusions is produced, preferably under aseptic conditions. Class 10 clean room 
processing is desirable, and sterilization of all machining tools is likewise preferred, (particularly 
after switching from one allografl donor to the next), so that the finished product may be treated 
by standard techniques known in the art (alcohol, peroxide, or like treatments), prior to storage 

25 and shipment to physicians for use in implantation procedures. Because of the peculiarities of 
working with bone, and in particular, because of the desirability of raaint^ning aseptic 
conditions while working with this material, novel approaches have been adopted in the 
production of the product of this invention. 

The implant is preferably fonned from cortical bone obtained from tibia, femur or other 
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source of strong cortical bone. The bone source may be autograft or, due to possible 
complications at the donor site (infection, pain, delayed healing), is preferably, ailo^aft bone. In 
addition, it is critical that the source bone be derived from a donor whose medical history is well 
known (absence of transmissible diseases, cancer, osteoporosis), and that the donor bone be 
5 obtained under aseptic conditions according to accepted practices in the art of tissue banking. In 
addition, extensive in vitro testing should be conducted to ensure the absence of pathogenic 
agents. 

The approach adopted-in describing the implant-of this invention is to first provide a 
narrative disclosure of prefeired-methods for making the implant, followed by a detailed 
1 0 description of the impiant itself, followed by a detailed description of various apparatuses and 
aspects of the machining process, and finally, a detailed description of the method of using tbe 
implant. 

4. 1 Narrative Description of Implant Manufacture 

15 

While any shape of cortical bone may be used to begin with, we have found that for 
consistent production of corticaLbone which may be reliably machined, it is advantageous to 
commence with a plug of bone which extends from the exterior of the diaphysis of a.long bone 
toward the intramedullary canal (where, jM vfvo, the bone marrow resides). The result is a bone 

20 plug or dowel which has an outer substantially cortical end and an internal end which is 

composed largely of soft cancellous bone, hi cutting the bone plug, we have discovered that the 
use of a core cutter is convenient. This device comprises an outer coring element of any desired 
diameter, whereby the diameter of the bone plug is defined, and a centrally located solid drill bit, 
which provides a canal through the center of the bone plug as well as stability for the core cutting 

25 element. The core cutter-drill assembly is preferably torqued by an air drill, driven by sterile air, 
and the source bone is preferably immobilized in a sterilized vice during the core-cutting process. 

We have discovered that in the above-described manner, cortical bone implants may be 
fashioned having heights, widths and lengths which are practically usefiil in the Smith-Robinson 
cervical fusion method. According to this method, the height of the implant is only limited by 
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the distance fromlhe exterior of the bone diaphysvs to the intramedullary canal. However, we 
have discovered that, by this method, final implant heights from about 7 mm to about 14 ram 
may be produced, depending on the choice of bone source and the location on the bone from 
which the bone plug is cored. Since it is extremely rare for the cervical inter/ertebral space to 
5 extend beyond these limits, this method is therefore capable of supplying implants of required or 
useful heights. Likewise, the length and width of the implant are defined by the diameter of the 
core-cutter, and final lengths and widths of between about 7 and 14 mm are easily provided for 
by this medaod. In addition, where the need arises for heights between about 10 nun-and 14 thm, 
or if difficulty is experienced in obtaining donor bone having a-sufficient width firora die exterior 
1 a of the bone to the intra-medullaiy canal to provide such heights, alternate methods of producing 
the implant of desired heights disclosed herein may be employed. For example, in a first such- 
altemate method, implants of this inveation are produced and then stacked to provide a unitary 
implant of the desired height dimensions. Such stacked implants may be maintained m a unitary 
association by drilling appropriate holes through the height of the implant, and inserting therein 
15 appropriate retention pins made from any desirable material, including cortical bone, 

bioabsorbable synthetic polymer, titanium or other metallic retention pins, hi a further altemate 
mediod^ section of cortical bone along the long axis of a long bone may be machined according 
to methods known in the art.- By then finther shaping and cutting appropriate heights in such 
cortical bone, and bringing halves of the implant into juxtaposition with each other, implants of 
20 any desired shape and height are produced. 

Continuing-with a description of the first method for making the implant of this 
mvention, the cancellous bone on the intemal side of the bone plug is removed by any convenient 
means, including with a saw, an abrasive means such as a diamond tipped rotary sander, or a 
tooling bit mounted in a lathe, to produce a "washer" shaped piece of substantially cortical bone. 
25 Both the intemal and external ends of the bone plug should be machined flat, thereby forming a a 
top face and a bottom face, each of which is substantially planar, and preferably parallel. While 
the cancellous bone is partially or completely removed by this process, there remains a slight 
difference in the density of the bone from the external (cortical) to the internal (cancellous or 
originally intra-meduUary) aspect of the bone plug. It is desirable to record the orientation of the 
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bone plug as subsequent machining steps proceed most efficiently when machined from the 
external aspect toward the internal aspect. 

In order to accommodate subsequent machining steps and to provide an orientation to the 
implant according to which the surgeon may properly insert the implant, the circular internal 
canal formed by the centrally located solid drill bit of the core-cutter is modified to fonii an 
asymmetric shape, such as afeey way. This may be achieved by any of a number of different 
means, including drilling a slot into an aspect of the internal canal closest to the external (more 
dense cortical) end of the dowel. However, in a preferred embodiment of this invention^we ' 
have found that an implant of consistently good final quality may be machined by conversion of 
the circular canal into a substantially "D" shaped canal_having three essentially rectangular waUs 
and a fourth convexly curved wall. We have found.that it is desirable for the curvature of die 
convexly curved wall to approximate die external curvature of the bone plug. This modification 
may be achieved by any of a variety of means. However, we have invented an efficient means by 
which consistently usable implants may be reproducibly machmed. This is accomplished by 
immobilizing the implant, for example in an arbor press assembly, and, preferably^om the 
originally cortical external (denser) end of the implant, slowly forcing a broach through the 
originally circular canal. The broach is preferably a hard metallic member havmg a plurality of 
spaced-apart ribs or rings machined therein, with indentations provided between each ring which 
thereby form the spacing between adjacent rings, hi addition, the edges of each ring arc desirably 
very precise, angular, and sharp, such that as die broach is forced through the originally circular 
internal canal, the sharp cutting edge of each ring shaves off an incremental amount of bone as 
the ring passes through the implant. Each ring of die plurality of rings has a shape which, 
starting at the insertion end of the broach is tapered from an essentially circular shape -to any 
desired fmal shape for the canal. Accordingly, in one embodiment of this invention, the rings 
transition from a circular shape to a substantially "D"-shaped profde over several inches and over 
a plurality of spaced apart rings. It will be appreciated that the length of the broach and the 
number of rings used is defined by the amount of bone that must be removed to form die new 
shape, die widUi of each ring and the width of the space between each ring. Removal of no more 
than about 0.004" of bone by each ring has been found to be a sufficiendy small transition to 
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ensure that the vast majority of implant blanks survive this machining step. Broaches of 
approximately 6" in length have been found adequate for most implant shapes, but for veiy 
asymmetric shapes (e.g. an implant which is 1 1 mm wide and 14 ram long), more bone would 
need to be removed to form the "D"-shaped canal than from a-symmetric implant (e.g. a 14 mm 
5 wide by 14 mm long implant). This need may be accommodated by use of more than one 

broach, with the shape of the insertion end of each consecutive broach substantially matching the 
shape of the last ring on the previous broach. 

Having formed an asymmetric shape, such as a key way, from the internal canal running 
through the implant, we have found it desirable to modify the external profile of the implant from 

10 a substantially circular shape to another desired form. In a preferred embodiment of this 

invention, the external form of the implant is machined so as to proportionately match the shape 
of the substantially "D"-shaped internal canal. An external "D"-shaped profile has been used in 
implants known in the art (see for example U.S.-patent 5,306,309; 5,522,899) made from 
materials other than bone, because of the ability of the convexly curved face of the implant to 

1 5 substantially match the curvature of the anterior aspect of the intervertebral disk into which the 
irhplant is to be inserted, as well as to provide efficient spinal load distribution over the 
remainder of the implant However, due to the peculiar nature of bone, and the requirements of 
aseptic or sterile manufacturing, inventive methods and apparatuses were required to produce the 
desired external profile for the cortical bone implant. It will be recognized that, based on the- 

20 instant disclosure, a substantially "D"-shaped external profile of the implant may be machined by 
a variety of means which vary from the precise methods disclosed herein. In addition, other 
extemal profiles than the "D"-shaped profile are likewise enabled by modifications of the 
methods and apparatuses disclosed herein for formation of the "D"-shap6d external or internal 
profile. 

25 We have found it convenient and reproducible to use either of two principal methods for 

machining the extemal profile. The implant, with the "D" or alternately shaped internal canal 
being used as a key way, is fitted onto the end of a spindle which precisely matches the shape of 
the internal canal of the implant, thereby providing purchase for machining of the extemal profile 
of the implant. In a first preferred method, as the implant is rotated on the spindle, it is contacted 



TB-1 04/82797 



f ( 

-8- 

TB-104 

with an asymmetric generator (grinding) wheel attached to a cog which meshes at a known 
registration point with a cog to which the spindle with the implant is attached. The speed of 
rotation of the exterior of the spindle mounted implant, and the exterior of the generator wheels 
are designed to differ such that as the generator wheel and implant are contact©! and are rotated 

5 in fixed registration, the generator surface (which is preferably an abrasive diamond plated 
surface), grinds bone from the external surface of the implant,_to form a profile thereon defined 
by the asymmetric shape of the grinder wheel. 

In a second external profile generation method, the implant, with the "D" or alternately 
shaped internal canal being used as a key way, is fitted onto the end of a spindle which precisely 

10 matches the shape of the internal canal of the implant, thereby providing purchase for machining 
of the external profile of the implant. In this method, the spindle is affixed to an asymmetric cam 
which rotates concentrically with the spindle, and therefore the implant. The thus mounted 
implant is contacted with a cutter means, such as a sharp bit having cutting edges which rotate 
about an adjacent axis. The implant mounted spindle riding on the asymmetric cam is biased to 

1 5 contact the rotating cutter, which thus traces a profile onto the exterior of the implant defined by 
the shape of the asymmetric cam. For purposes of this disclosure, use of the term "asymmetric 
cam" should be understood to mean any desirable shape such that upon production of the 
implant, the shape thereof is defined by that of the asymmetric cam. Shapes contemplated by this 
disclosure include, but are not limited" to, elliptical shapes, D-shapes, partially curved shapes, and 

20 the like. 

Once the external profile has been machined, the implant is removed from the spindle, 
and the machining of the implant may either be terminated, to provide a substantially "D"-shaped 
cortical bone implant with flat upper and lower surfaces, or an external feature may be machined 
into the upper and lower surfaces to prevent backing out of the implant upon insertion into the 
25 intervertebral space. This may be achieved by a number of means, such as by machining annular 
rings, indentations and projections, ribbing or teeth into the upper, lower, or both surfaces of the 
implant. In a preferred embodiment of this invention, the implant is passed through a set of 
opposing jaws bearing teeth which broach a tooth-shaped profile into the implant as it is forced 
through the jaws. Alternatively, the implant is passed several times over a ridged surface which 
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cuts the desired tooth profile into the upper, lower or both surfaces of the implant. Preferably, 
the thus fonned teeth angle toward the anterior (convexly curved) face of the implant to prevent 
backing out of the implant once it is inserted into an appropriately shaped cavity fonned in the 
intervertebral space in an anterior aspect of the cervical spine. In order to accommodate the 
difficulty surgeons experience in forming precise angles when forming such cavities in the spine, 
(see for example U.S. patent No. 5,397,364 disclosing a beveled edge to reduce trauma upon 
insertion of a metallic spinal implant), a beveled edge of defmed radius is preferably machined 
mto three faces of the implant, but leavrag the anterior face unbeveled. The sharp anterior edge, 
like the teeth in the upper and lower surfaces of the implant, retards backing out of "the implant 

4.2 Detailed Description of the Implant 

Referring now to figure lA, there is shown a top view, as if viewed from the top of the 
spinal column, of a substantially "D"-shaped cortical bone implant 100. The implant has a wail 
thickness 101, a length 103, a width 102, and an internal canal 104, which fall within desired 
tolerances (see discussion below). The implant comprises four contiguous walls, including a 
substantially straight rear wall 105, substantially straight side walls 106 and 107, and a preferably 
curved fi:ont wall 108. In figure IB, there is shown a side view of the implant 100, revealing the 
height 109, o£the implant, hi addition, this view shows, in outliiie, the internal side walls 106' 
and 107' of the internal canal, 104. It also shows the top 110 and bottom 111 surfaces of the 
implant, hi figure iC, there is shown a top view of an embodiment of the implant IW in which 
an external feature 120 has been inscribed onto the top 110 and bottom 111 surfaces of the 
implant. In addition, a "radius" or bevel 115 is shown on the two side and posterior edges of the 
implant. Figure ID shows a side view of the implant 100 in which the inscribed feature 120 can 
clearly be seen in the top 110 and bottom 111 surfaces of the implant. In this view, it can be seen 
that the external feature 120 has the side profile of a set of teeth, all of which angle toward the 
anterior face 108 of the implant. An outline of the bevel 115 is also evident in this view, as is the 
rounded posterior edge 105. As can be seen, in this embodiment of the invention, the anterior 
edge, 108 is maintained with a sharp edged. In figure 1 E, there is shown a detail of one 
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embodiment of the inscribed feature 120 on the portioa of the implant indicated ui figure ID. In 
a preferred embodiment, the feature 120 defines a tooth-like structure, with teeth 121 separated 
from each other by concavities 122. An angle 0 defines the grade of the concavity as it ramps to 
the tooth. The tooth height 123, space between teeth 124, and aperture of the concavity 125 may 
5 all be defined by the manufacturer to optimize retention of the implant within the cervical spine 
after proper placement. 

4.3 Detailed Description of the Method of Manufacturing the Implant 

10 Because of the peculiar nature of bene, and the desirability of sterile or aseptic 

manufacturing, specific and specialized procedures and apparatuses are required for successful 
formation of the implants of this invention. TTiose skilled in the art will recognize that, based on 
the methods and apparatuses disclosed herein, the implant of this invention may be manufactured 
by alternate means suggested by those described herem. Nonetheless, through careful design and 

1 5 knowledge of bone structure, instruments for the manufacture of the implant of this invention 
have been invented for this purpose. In what follows, specific details with respect to preferred 
method and apparatuses for making the implant of this invention are provided. It should be 
recognized that the invention should not be construed as being limited to these specifics. 

Referring to figure 2, there is shown in side view in figure 2A a core cutter 200, having a 

20 core bit 20 1 which is affixed by a set screw 203 to the shaft 204 of a drill bit 202, centrally 

located within and coaxial with the core cutter. In figure 2B, an end-on view of the core cutter 
200 is provided showing_the set screw 203 in outline. Figure 2C shows a side view of the bone 
plug 210 which is formed by cutting a plug of bone from the diaphysis of a long bone usmg the 
core cutter 200. At one end, 211, originally the external cortical surface of the bone shaft, there 

25 is a substantially cortical bone surface through which a hole 213 is formed by the central bit 202 
of the core cutter 200. The other end, 212, is an irregular and bone surface which, in vivo, 
formed part of the wall of the intramedullary canal. Cancellous bone or other micro structure at 
the end 212 is removed, and both ends are ground, cut or otherwise machined to be substantially 
flat and parallel, to form the substantially cortical bone plug 210 shown in figure 2D. 
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Referring to figure 3, there is shown in figure 3A an internal canal profile broaching tool 
300. A plurality of spaced-apart ribs or rings 301 are provided along the length of the broach 
which taper from a substantially circular shape at the insertion end 302 of the broach, to 
substantially "D"-shaped rings 303 (or any other desired shapeyat.the completion end 304 of the 
broach 300 (intermediate ribs 305 are not shown; rather, the outline of the taper angle is shown). 
A notch or groove 306 is provided in the broach completion end 304 for releasably affixing the 
broach-into a means, such as a press, for forcing the broach through the implant canal, hi figure 
3B, there is provided an end-on view of the cancellous bone plug 310 after the broaching 
procedure is completed. As can be seen, the internal canal 104 has been converted from a 
circular canal into a substantially "D"-shaped canal. As will be appreciated from this disclosure, 
any of a number of different asymmetric shapesiiLthe internal canal 104 may be defined by this 
or analogous means-, the principal goal being to provide a purchase (referred to herein as a "key 
way") within the implant for external machining of the hnplant. 

Having formed a key way within the implant, it is possible to modify the external profile 
of the implant, hi one aspect of this mvention, referring to figure 4 A, this is conveniently 
achieved by affixing the implant 410 to the spindle 420 of a lathe 400. The spindle shaft 440 
extends, through bearings.(not shown), to a means 450 (such as a handle or a motor) for rotating 
the spindle. Affixed to the spindle-shaft is a cam 430, the shape of which defines the ultimate 
external profile of the implant 410, The spindle shaft 440 and bearings are mounted in a cross 
slide 441, which translates in a first plane, referred to as the "Y-plane". Motion in the Y-plane is 
limited by contact of the cam 430 with a limitkig means 460 such as a cam follower, which 
remains in register with a carriage 442 which translates along a plane, the "X-pIanc", transverse 
to the Y-plane motion of the cross-slide . The cross-slide is mounted in a slide-way 443 of the 
carriage 442, which in turn is slideably mounted on the bed 444 of the lathe, such that the 
carriage 442 is permitted to translate along the X-plane. Travel of the slide 442 along the X- 
plane is limited by means of a stop screw 470. 

Further detail of this means for generatmg the external profile of the implant is provided 
in figure 4B, which provides a side view of one specific embodiment of the implant external 
profile generator 400. An air driven turbine within housing 401 provides a source of torque to 
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turn a shaft 402. A means for cutting or grinding the external surface of the implant 410, such as 
an appropriately fashioned cutter or bit having a non-cutting end 403 for fixation to the shaft 402. 
Extending from the non-cutting end 403 which has a first diameter, is a cutting surface 404, 
having a second, smaller diameter. A "shoulder" 405, fornis a radius extending between the 
smaller diameter T)f the cutting surface 404 and the larger diameter of non-cutting surface 403. 
The cutting surface 404 is contacted with the implant blank 410, mounted on spindle 420, to 
which, as described above is mounted an asymmetric cam 430. The thus mounted implant blank 

410 is brought into contact with the cutting surface 404, by virtue of translation in the X-plane of 
the carriage 442. The spindle 420, and thus the asymmetric cam 430 are rotated, manually orljy 
motor driven means, through shaft 440 and handle 450 which are attached concentrically with the 
cam 430. Preferably, the-asymmetric cam 430 is elastically biased toward a stationary cam 
follower 46"0. In-this fashion, after several revolutions of the handle 450, the shape of the 
asymmetric cam 430 generates the desired external profile of the implant 410 riding on the 
spindle 420, through contact with the rotating cutting surface 404, 

To ensure that the implant blank is machined only up to the point that the forward edge 

411 of the implant approaches but does not contact the "shoulder" 405 on the cutter, a stop screw 
470 is provided. The stop screw 470 is set to prevent fiirther advancement of the implant blank 
410 by stoppmg advancement of the carriage 442 when the leading edge 471 of the stop screw 
comes into contact with a measuring screw 480. The appropriate setting" of the stop screw 470 is 
achieved at the start of the millmg process by fu-st placing the implant 410 between the end 481 
of the measuring screw 480 and an anvil 482, and tightening the measuring screw 480 until it just 
makes contact with the implant. In this fashion, the measuring screw 480 and anvil 482 
essentially form a micrometer, with the gap being defined by the width of the implant. Both the 
measuring screw 480 and anvil 482 are housed within a measuring slide 483 which, when slid all 
the way to the left as shown in figure 4B, abuts a rotateabie stop cam 490, retained within the 
same slide-way as the measuring slide 483 by a retainer 484. The rotateabie stop cam 490 may 
be set in either of two positions, which produces a difference in the stopping point of the stop 
screw 470 of approximately 0.06". The significance of this difference is that the first position 
arrests advancement of the stop screw 470 (and therefore the carriage 442) just before the 
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implant 410 contacts the radius shoulder 405 of the cutting surface 404. In the second position, 
the stop cam 490 allows the stop screw to advance the additional approximately 0.06" to allow 
contact of the implant 410 with the shoulder 405 of the cutting surface 404 to thereby bevel the 
edges of the implant-410 that are thus contacted. Accordingly, in the pre-^miliing setup, the stop 
5 cam 490 should be rotated such that the stop screw 470 is forced to stop the extra 0.06", 

following which a further processing step may be carried out in which the stop cam 490 is rotated 
to the second position-in which the stop screw 470 is allowed to advance this additional 
approximately 0.06". 

In figure 4C, there is provided an end-on, rear view (i.e. looking from the handle 450 

10 toward the spindle 420) otthe asymmetric cam 430, the spindle 420 and the implant 410. In 
addition, in this detail view, an additionaLfeature in the asymmetric cam 430 is seen as a 
diminution in the thickness-along three faces 431 of the asymmetric cam 450 which is a relief in 
the rear of the asymmetric cam 430. The significance of this relief 431 is that it restricts the . • 
contact of the implant 410 with the shoulder 405 to the extent defined by the relief in the rear of 

15 the asymmetric cam 430. As noted above, in fashioning an implant site in the intervertebral 
space during a partial discectomy, surgeons are unable to produce perfectly sharp angles. To 
accommodate this imperfection, to prevent trauma upon insertion of an implant with sharp edges, 
and to create as tight-fitting an implant as possible, the fashioning of a bevel around the edges of 
the implant that are raserted into the intervertebral space created by the surgeon is desired. At the 

20 same time, in order to prevent backing out of the implant, -it may be desirable to retain a sharp 
anterior implant edge, and therefore the relief in the cam 430 does not extend completely around 
the cam. Thus, upon completion of the external profile of the implant 410 as described above, 
the carriage 442 is backed away from the cutter, the stop cam 490 is flipped to its second position 
allowing advancement of the stop screw 470 the additional approximately 0.06" mentioned 

25 above. At the same time, a shot pin 432 is advanced into the relief 431 by means of a shot pin 
mover 433, thereby allowing rotation of the cam 430 only to the extent permitted by the shot pin 
432 as it rides within the relief 431. With the shot pin 432 riding in the relief 431, the "shoulder" 
405 contacts the leading edge 411 of the implant blank 410, thereby rounding three edges of the 
implant 410. After machining the leading edge 41 1 of the implant 410, the implant is removed 
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from the spindle 420, turned around, and re-positioned on the spindle 420, to inscribe the bevel 
on three edges of the other side of the implant. 

In figure 4D, a frontal view is provided of the spindle 420, the implant 410, the 
asymmetric cam 430, and the cam follower 460. Also shown is the cam adapter 461, by means 
of which the cam follower 460 is affixed to the carriage 442, and by means of which the cam 
follower 460 maintains the cutting surfaces 404/405 m contact with the implant 410 as defined 
by-the shape of the asymmetric cam 430. Also shown is.a part of the cross-slide 441, which is 
prelerably biased or which may be pushedTnanually toward the cam follower 460. 

In' figure 4E, a side detail view is provided of the stop cam 490. hi this view, a stop cam 
handle 491 is shown which allows the operator of the implant outside-profile generator to fix the 
stop cam 490 m a first position-A, and a second pcsition-B, whereby additional travel of the stop 
screw 470, and thereby advancement of the carriage 442, is provided In position B, of about 
0.06" due to the difference in the distances shown for these positions. 

By means of the apparatuses and method described above, a cortical bone implant 100 as 
shown m figure 1 having a substantially-"D"-shaped external profile, and a substantially "D"- 
shaped internal canal is produced. Naturally, based on this disclosure, those skilled m the art will 
appreciate that other shapes, both for the external profile and internal canal of the implant may be 
produced. For example, an ellipsoid is produced by-the above described methods simply by 
modification of the shape of the asymmetrically shaped cam 430rand the internal canal shape 
may be modified by drilling, routing, or broaching using a broach that tapers to any desired 
shape. The thus formed implant may be used after machining as described, followed by 
appropriate cleaning methods known in the art (e.g. bathing in alcohol, peroxide treatment etc.). 
In addition, however, it may be desirable to inscribe an external feature on the upper surface 110, 
the lower surface 111, or both. Such a feature may take any desu^ble form, such as annular 
rings, indentations, projections, ribbing or teeth. In a preferred embodiment, teeth sloping 
toward the anterior aspect 108 of the implant are inscribed onto the top 110 and bottom 111 
surfaces of the implant by forcing the implant through opposed broaches bearing inscribing teeth. 
Alternatively, the upper 110, lower 111 or both surfaces in turn may be repeatedly run, manually 
or by a machine-driven means, over an appropriately fashioned jaw bearing abrasive teeth such 
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that the required profile of teeth are inscribed into the surfaces of the implant. Desirably, the 
successive teeth of the jaw are incrementally raised in height such that each tooth is only required 
to remove a smaJLamotJnt of bone (about 0.004" per tooth, to a total depth of 0,01 5"). In 
addition, it is preferred that the rake (angle of the teeth)-be sufficiently sharp as to allow the 
5 implant to bite into the implantation site, without at the same time being so sharp as to be 
excessively brittle. 

In figure 5, figure~"5 A, there is provided a top view of one side of one embodiment of 
blades 502 for use m a1?roach assembly 500 for inscribing teeth into the top 110, bottom 111 or 
both surfaces of the implant. In outline, there is shown a lock-down handle 501 for clamping the 

10 assemblj^of-blades 502 to a base 503. By bringing a mirror image jaw mto register withJhe 
depicted broach, a space is formed between the opposing teeth 502 at a distance sufficient to 
accommodate passage of the implant therebetween, provided that the teeth abrade recesses into 
the top and bottom surfaces of the implant 100. To ensure proper engagement of the blades 502 
and the implant 100, there is provided a non-cutting surface 506 for contacting the implant 100 

15 as it is introduced into the broach assembly 500. The non.cutting surfece 506 acts as a type of 
micrometer, forcing the cutting surfaces of the teeth 502 sufficiently apart to properly engage the 
implant as it passes through the broach assembly 500. hi figure 5B, there is provided a side view 
of an implant mounting device 504 having a "D"-shaped cavity 505 into whicli a "D"-shaped 
implant may be-fiitted for passage through the opposing jaws of the broaching jaw apparatus 500. 

20 The resultant unplant has the profile shown in figures IC-IE. 

In figures 5C-5E, there is shown an alternate apparatus and method for fashioning the 
retention teeth in the implant. In figure 5C, there is shown a carriage 510 having an appropriately 
dimensioned slot 520 for receiving the implant to be grooved. A tensioning screw 530 brings a 
retention arm 531 into juxtaposition with carriage housing member 532, thereby clamping the . 

25 implant into position within slot 520. Through carriage housing members 532 and 533, there is 
aligned a guide-rod 534 for guiding the carriage containing the implant as it is raked across a 
blade assembly 540, over which said carriage 510 is made to pass. Said guide rod 540 also 
conveniently acts as a hinge, allowing the carriage 510 to swing upward for implant loading and 
also permitting the carriage to move down toward the base as the implant surface is cut on each 
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successive pass of the carriage over saidljlade assembly 540. The blade assembly 540 is bolted 
within a base 550 over which said carriage 510 slides. Said base 550 also acts to receive fixation 
screws 551 and 552 which retain said guide rod 534 in place. A plurality of individual blades 
560 are placed in a recess 554 in the base 550 and are maintained in registered position by 
5 retention screws 552 passing through retention holes 553 in each blade. Each blade 560 has an 
initial non-cutting surface 561, which is approximately 0.015" below the cutting surface 562, 
which in combmation with said piurality-of blades, forms a flat loading area for implant insertion 
into said slot 520. Figure 5D provides-a side view of one blade 560, while figure 5E provides an 
end on view of the carriage 510 as it sits above the base 550. Accordingly, the implant is 

1 0 inserted into the slot 520 with the carriage SlO.swung up from the base 550. The carriage is then 
swung down into the starting position with the implant making contact with the non-cutting 
surfaces 561 of the plurality of blades. The implant is^depressed so that it is foreed_snugly 
against the non-cutting surface, and then tensioned mto place with the retention screw 530. 
Thereafter, the carriage is slid several times over the base 550 such that the cutting surfaces 562 

15 of the plurality of blades thereby inscribe the desired tooth structure into the top surface, the 
bottom surfaces or both (after switching the implant around) surfaces of the implant. When the 
metallic bottom of the carriage comes into contact with the base, the machining of the implant is 
complete. 

In figure 6A-I, there is provided a view of three different cortical bone implants according 
20 to this invention having particular geometries by way of example and not limitation. In figure 
6A, there is-shown an example of an implant 600 which has a height of 7 mm, a width of 1 1 mm, 
and a length of 14 mm. In addition, dimensions of various radii of the implant are provided. 
Note the effect of the "shoulder" 405 of the cutter which produces the a 0,059" radius and indent 
profile 610 starting at the approximate center of the part and proceeding around to the opposite 
25 side of the implant, i.e. around three faces of the implant. In figure 6B, the implant 600 is shown 
as a side view, and in figure 6C, there is shown a detail view of the teeth. Identical descriptions 
apply to the TmmXl Inunxl 1mm views of the implants of figures 6D-6F and the 
7mniX14mmxl4mm implant of figures 6G-5I. 

In figure 7, there is shown a further aspect of this invention in which an implant, either 
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machined as described above, or prior to said machining, is further machined so as to allow 
stacking thereof to achieve implants of various heights. Commencing from a blank cortical plug 
at the stage shown in figure 2D has the advantage that if breakage of the implant occurs during 
machining, this^ill likely occur prior to completion of all of machining steps. According to this 

5 embodiment of the invention, two implant blanks of known height are selected such that a 

unitary implant composed of both starting implants can be produced of a new desired height (e.g. 
a 6 mm high implant may be stacked with a 7 mm highjmplant to produce a 13 mm implant). 
Each implant blank is placed in a drill jig, and by means-of a drill press or like means, holes are 
drilled through the implants. With the implants still in the jig, the jig is placed on the table of an 

1 0 arbor .press. Pins, composed of cortical bone, resorbable but strong biocompatible synthetic 
material, or metallic pins of the appropriate diameter are then impelled into the holes in the 
implants such that the implants.are formed into a unitary body bythesejjins. In order to 
encourage bony ingrowth, channels may be cut into the adjacent surfaces of the implants. The 
embodiment shown in figure 7A is a top view of an implant 700 into which four holes 701-704 

15 have been drilled. In figure 7B, there is shown the juxtaposition of two unplants 700A and 
700B, with the drilled holes 701-7D4 in register to receive pins for maintainmg the implants m 
register. In this view, the adjacent surfeces 710A and 710B have not been inscribed with teeth, 
while the surfaces 711A and 711B have been so mscribed. Based on this disclosure, those 
skilled in the art will recognize that a number of variations and modifications may be made to 

20 stack various forms of bone implants, or to maintain such implants in register with each other. 
These modifications are to be considered within the scope of diis invention. 

In a further embodiment of this invention, shown in figure 8, a method for assembling the 
unplant of this invention from component parts is provided. In figure 8 A, there-is shown an 
implant 800 composed of two side-by-side halves, 801A and 801B. The two halves of the 

25 implant are brought into juxtaposition to form a unitary implant. The two halves may be 

implanted m juxtaposition, or holes may be formed in each half, and the halves maintained in 
contact by forcing pins through the holes, in a fashion analogous to that described above for 
mamtaining stacked implants in contact with each other. For this embodiment of the invention, a 
portion of cortical bone may be harvested from any suitable source of cortical bone. As shown in 
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figure 8Bj a segment, in the fonn of a block^or a column of cortical bone is harvested along the 
long axis of a long bone, such as the femur, tibia, or fibula. The shape of the bone may be 
inscribed into the thus-harvested cortical bone by routing, broaching or other means as described 
herein. The thus-machined cortical bone may then be sectioned into appropriate heights, as 
5 needed, to provide the implant halves 801 A and 80 IB. Alternate sites for harvesting the cortical 
bone segment are shown in figures 8B and 8C. 

4.4 Manner of Using the Implant 

10 In use, the implant 100 is inserted into a space formeibetween adjacent vertebrae that are 

required to be fused. This may be accomplished by the surgeon removing portions of the 
intervertebral disk, (partial discectomy) and retracting the adjacent vertebrae to allow insertion of 
an appropriately dimensioned implant. The rear end 105 of the implant is inserted first, and 
where present, the external feature 120 prevents backing out of the implant. Where no external 

15 feature 120 has been inscribed into the top and bottom surfaces of the implant, it may be 

necessary to affix the implant in position with plate and screw retention systems known in the art. 
According to this invention, implants are provided having a height of between about 7 and 14 
mm, a length of between about 1 1 and 14 mm and a-width of between about 1 1 and 14 ram. Any 
permutation or combination of these dunensions may be envisioned, for example (in order of 

20 height, length, width): 7x11x11, 8x11x11, etc.; 7x14x14, 8x14x14, etc.; 7x11x14, 8x11x14, etc. 

Preferably, the surgeon performing the implantation saves the autologous material and 
debris produced in the course of the partial discectomy for packing into the canal of the present 
implant. In addition, or alternatively, the canal may be packed (either during the surgical 
procedure or the canal may be pre-packed) with osteogenic materials, including but not limited 

25 to: allograft bone, autograft bone, demineralized bone, Grafton®, bone powder, bone derivatives, 
bone morphogenetic protein (purified or recombinant), antibiotic, bioactive glass, 
hyrdoixyapatite, bioactive ceramics, or combinations thereof. 

Following implantation, the recipient (whether human or animal) is monitored for 
implant stability and success in fusion. Fusion is achieved over the course of several weeks to 
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several months, during which time increasing levels of load may be placed on the spme. 
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6.0 What is Claimed is: . 

1 1 . At least one implant consisting substantially of cortical bone, said implant 

2 comprising a canal surrounded by a continuous or discontinuous wall of cortical bone in the 

3 shape of a circle, an ellipse, or an asymmetric shape, thereby forming an implant having a top 

4 face and a bottom face, each-of which is substantially planar, with said planes being substantially 

5 parallel to each other. 

1 2. The implant of claim 1 consisting substantially of cortical bone, said implant 

2 comprising a canal surrounded by convexly curved anterior cortical bone face and three 

3 substantially rectilinear cortical bone faces unitary with said convexly curved anterior cortical 

4 bone face. 

1 3. The implant of claim 2 which has a substantially "D"-shaped external profile, 

1 4. The implant of claim 2 vs^erein said canal has a substantially "D"-shape. 

1 5. The implant of claim 2 further having an external feature on said top face, said 

2 bottom face or both. 

1 6. The implant of claim 5 wherein said external feature is at least one groove or 

2 tooth. 

1 7 . The implant of claim 6 wherein said external feature is a series of teeth which 

2 angle toward sEud convexly curved anterior face. 

1 8 . The implant of claim 1 wherein an osteogenic composition is packed within said 

2 canal. 
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1 9. The implant of claim 8 wherein said osteogemc composition derives from the 

2 intervertebral space into which said implant is inserted, is hydroxyapatite, bone powder, bone 

3 product, bone morphogenetic protein, Ijioactive glass, bioactive ceramic, or combinations of 

4 these. 

1 10. The at least one implant of claim 1 comprising discontinuous walls consistirig 

2 substantially of cortical bone, wherein said discontinuous walls are mirror image halves which, in 

3 combination, form said shape. 

1 11. The at least one implant of claim 1 comprising stacked implants consisting 

2 substantially of cortical bone, said implants comprising a canal surrounded by a contmuous or 

3 discontinuous wall of cortical bone in the shape of a circle, an ellipse, or an asymmetric shape, 

4 thereby forming a stacked implant having a top face and a bottom face, each of which is 

5 substantially planar, with said planes being substantially paralleTto each other. 

1 12, The at least one implant of claim 1 1 wherein said stacked implants are pinned to 

2 each other. 

1 13. Anitnplant consisting substantially of at least two shaped cortical bone unplants 

2 stacked on top of or adjacent to each other. 

1 14. The implant of claim 13 wherein said shaped cortical bone implants are adapted to 

2 fonn a unitary implant for implantation into an appropriately dimensioned cavity formed between 

3 adjacent vertebrae. 

1 15. The implant of claim 14 wherein said cortical bone implants are pinned to each 

2 other by cortical bone pins, pins consisting of biocompatible synthetic material or metallic pins. 
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1 6. The implant of claim 1 3 wherein said shaped cortical bone implants are two 
mirror image halves of a desired shape. 

17. A method of making at least one implant consisting substantially of cortical bone, 
said implant comprising a canal surrounded by a continuous or discontinuous wall of cortical 
bone in the shape of a circle, an ellipse, or an asymmetric shape, thereby foiming an implant 
having a top face and a bottom face, each of which is substantially planar, with said planes being 
' substantially parallel to each other, said method comprising: 

(a) obtaining a plug of^bone consisting substantially of cortical bone by using a core 
cutter-having a central drill bit, thereby fonning a canal through the bone plug 
obtained with the core cutter; 

(b) machining the bone plug of step (a) to produce a "washer-shaped" bone plug; 

(c) machining the canal through the bone plug to form an asymmetric shape therein; and 

(d) using said asymmetric shape to machine an outside profile of the bone plug. 

18. The method of claim 17 wherein said plug of bone is obtained by cuttmg mto the 
diaphysis of a long bone and into the intramedullary canal of said long bone to form a bone plug 
having a substantially cortical end and an end derived from the wall of the intramedullary canal. 

19. The method of claim 1 8 wherein the end of the plug of bone derived from the 
intramediJlary canal is machined to form a substantially planar surface to obtain a substantially 
"washer-shaped" bone plug composed substantially of cortical bone. 

20. The method of claim 1 9 wherein said canal is formed into an asymmetric shape by 
broaching said canal to form said asymmetric shape through the bone plug. 

2 1 . The method of claim 20 wherein said asymmetric shape is substantially "D"- 

shaped. 
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1 22. The method of claim 20 wherein said bone plug having a substantially "D"- 

2 shaped canal is further machined such that the external profile of the bone plug substantially 

3 matches the profile of said canal, 

1 23 . The method of claim 20 wherein said further machining comprises contacting the 

2 bone plug with an asymmetrically shaped grinder wheel. 

1 24 . The method of claim 20 wherein said further machining comprises mounting said 

2 bone plug on a spindle affixed to an asymmetrically shaped cam and contactmg the thus mounted 

3 bone plug with-a cutter rotating about a symmetric axis such that the cutter is made to cut-more 

4 or-less bone as dictated by the shape of said asymmetric cam. 

1 25 . The method of claim 24 fiarther comprising stacking said bone plug, either prioj: to 

2 or after said machining, drilling holes therein, and pining said stacked bone plugs to each other. 

1 26. A method of makmg at least one implant consisting substantially of cortical bone, 

2 said implant comprising a canal surrounded by a continuous or discontinuous wall of cortical 

3 bone in the shape of a circle. an ellipse, or an asymmetric shape, thereby forming an implant 

4 having a top face and a bottom face, each of which is substantially planar, with said planes being 

5 substantially parallel to each other, said method comprising: 

6 (a) cutting a segment of cortical bone; 

7 (b) shaping said segment of cortical bone into a symmetric half of the final shape of said 

8 implant comprising a canal surrounded by a continuous or discontinuous wall of 

9 cortical bone, such that when implanted in juxtaposition with a mirror image segment, 

10 an implant is formed having a circular, an elliptical, or an asymmetric shape, a top 

11 face and a bottom face, each of which is substantially planar, with said planes being 

12 substantially parallel to each other; and 

1 3 (c) cutting appropriate lengths of said shaped segment of cortical bone such that said cut 

14 length provides half of an implant having a desired height. 
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27. The method of claim 1 7 which further-comprises machining an external feature 
into the top the bottom or both surfaces of the implant. 

28. The method of claim 27 wherein said external feature is machined by passing said 
implant through a broach or by repeatedly passing said implant over a plurality of cutting teeth. 

29. The method" of claim -26 which further comprises machining an external feature 
into the top the bottom or both surfaces of the implant. 

30. The method of claim 27 wherein said external feature is machined by passing said 
implant through a broach or by repeatedly- passing said implant over a plurality of cutting teeth. 

3 1 . A-broach for forming a canal of desired shape in bone which comprises a plurality 
of spaced apart rings, wherein the profile of said-plurality of spaced apart rings tapers-from a first 
circular ring to a final ring having said desired shape, said taper allowing for removal by each 
consecutive rmg of no more than about 0.004" of bone. 

32. An apparatus for forming the external profile of a bone plug having an 
asymmetric canal, said apparatus comprising (a) a spindle mounted on (b) an asymmetric cam, 
wherein the shape of said spindle matches the shape of the asymmetric canal of said bone plug so 
as to allow for a tight mounting of said bone plug onto said spindle, and wherein said asymmetric 
cam is biased toward (c) a cam follower such that said spindle mounted bone plug is made to 
contact (d) a cutter means to an extent dictated by the contact of the cam and cam follower such 
that said cutter fashions an extemal profile onto the bone plug dictated by the shape of said 
asymmetric cam. 

33. The apparatus of claim 32 comprising: 

(a) a cross-slide housing a shaft connected to said spindle, to which is also affixed said 



TB-104/82797 



! i 
-26- 

TB-104 

3 asymmetric cam; 

4 (b) a carriage having a slide- way in which said cross-slide translates in a first, Y-plane, 

5 said Carriage being sHdeably mounted on a bed such that said carriage translates in a 

6 second, X-plane, transverse to said^Y-plane; 

7 (c) a cam-follower which limits the translation of said cross-slide in said Y-plane as said 
S asymmetric cam contacts said cam-follower; and 

9 (d) a^tojrmeans which limits the translation of said carriage in said X-plaue at a first, 

10 predetermined location of said cutter means which isTnaintained in rotating register 

11 with said spindle-mounted implant. 



1 3 4. The apparatus of claim 53 wherein said cutter means has a "shoulder" thereon 

2 defining a radius over which the diameter increases ftom^first diameter of a cutting surface of 

3 said cutter means to a second, greater diameter, of a non-cutting surface of said cutter means. 

1 35. The apparatus ofclaim 34 wherein the advancement of said implant toward the 

2 shoulder of said cutter means is limited by said stop, the positioning of which is dictated by a 

3 measuring means which is contacted with said implant prior to formation of said external profile, 
4- said measuring means dictatmg the extent of translation of said implant toward said shoulder of 
5 said cutter means. 

1 36. The apparatus of claim 35 wherein said jneasuring means provides a first and a 

2 second stop position for translation of said implant toward said shoulder, such the external 

3 profile of said implant may be fully defined by said cutter as said implant is translated toward 

4 said first stop position m which contact with said shoulder is prevented, and then, a bevel is 

5 formed on one or more edges of said implant by permitting contact of said implant with said 
5 shoulder of said cutter means as said implant is further advanced toward said second stop 

7 position. 

1 37. An apparatus for forming the external profile of a bone plug having an 
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2 asyiametric canal, said apparatus comprising (a) a spindle, wherein the shape of said spindle 

3 matches the shape of said asymmetric canal of said bone plug so as to allow for a tight-mounting 

4 of said bone plug onto said-spindle, and (b) aa asymmetrically shaped grinder wheel which may 

5 be brought into contact with said bone plug mounted on said spindle, wherein said grinder wheel 

6 and said spindle are maintained in registered contact with each other via a geanuch that the rate 

7 at which the bone plug rotates in relation to the rate of the rotation of the grinder wheel differs 
& sufficiently to allow abrasion of the surface of the bone plug so asio form an external profile 
9 thereon which is dictated by the asymmetry of said grinder wheel. 

1 3 8 . A method, for inducing fusion of cervical vertebrae which comprises removing a 

2 portion of the intervertebral disc between the adjacent vertebrae that are to be fiised.-and inserting 

3 into said space at least one implant consisting substantially of cortical bone; said implant 

4 comprising a canal surrounded by a continuous-or discontinuous wall of cortical bone in the 

5 shape of a circle, an ellipse, or an asymmetric shape, thereby forming an implant having a top 

6 face and a bottom face, each of which is substantially planar, with said planes being substantially 

7 parallel to each other. 



1 39. The method of claim 38 wherein said canal is surrounded by a convexly curved 

2 anterior cortical bone face and three substantially rectilinear cortical bone faces unitary with said 

3 convexly curved anterior cortical bone face, thereby forming an implant having a top face and a 

4 bottom face. 

1 40. The method of claim 39 wherein said canal is packed with osteogenic material. 

1 41. An implant consisting substantially of cortical bone, said implant having been 

2 prepared by a process comprising: 

3 (a) obtaining a plug of bone consisting substantially of cortical bone by using a core 

4 cutter having a central drill bit, thereby forming a canal through the bone plug 

5 obtained with the core cutter; 
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(b) machining- the bone plug of step (a) to produce a "washer-shaped" bone plug; 

(c) machining the canal through the bone plug to form an asymmetric shape therein; and 

(d) using said asymmetric shape to-maehine an outside profile of the bone plug. 

42. The implant of claim 4 1 wherein said plug of bone is obtained by cutting into the 
diaphysis of along bone and into the intramedullary canal of said long bone to form a bone plug 
having a substantially cortical end and an«nd derived from the wall of the intramedullary canal. 

43. The implant ofclaim 42 wherein the end ofthe plug of bone derived firorh the 
intramedullaiy canal is machined to foniLa substantially planar surface to obtain a substantially 
"washer-shaped" bone plug composed -substantially of cortical bone. 

44. The implant of claim 43 wherein said canal is foraied into an asynmietric shape by 
broaching said canal to form said asymmetric shape through the bone plug. 

45. The implant of claim 44 wherein said asymmetric shape is substantially "D"- 

shaped. 

46. The unplant of claim 44 wherein said bone plug having a substantially "D"- 
shaped canal is further machined such that the external profile of the bone plug substantially 
matches the profile of ^d canal. 

47. The implant of claim 44 wherein said flirther machining comprises contacting the 
bone plug wdfh an asymmetrically shaped grinder wheel. 

48. The implant of claim 44 wherein said further machming comprises mountuig said 
bone plug on a spindle affixed to an asymmetrically shaped cam and contacting the thus mounted 
bone plug with a cutter rotating about a symmetric axis such that the cutter is made to cut more 
or less bone as dictated by the shape of said asymmetric cam. 



TB-104/82797 



-29- 



TB-104 



49. The implant of claim 48 further comprising stacking said bone plug, either prior to 
or after said machiniiig, drilling holes thereia, and pining said..stack6d bone plugs to each other. 

50. An implant prepared by a process comprising: 

(a) cutting a segment of cortical bone; 

(b) shaping said segment of cortical bone into a symmetric half of the final shape of said 
implant comprising a canal surrounded by a continuous or discontinuous wall of 

■ cortical bone, such that when implanted in juxtaposition with a mirror image segment, 
an implant is formed having a circular, an elliptical, or an asymmetric shape, a top 
face and a bottom face, each of which is substantially planar, with said planes being 
substantially parallel to each otiher; and 

(c) cutting appropriate lengths of said shaped segment of cortical bone sucli that said cut 
length provides half of an implant having a desired height. 

51. The implant of claim 5 0 which further comprises machining an external feature 
into the top the bottom or both surfaces of the implant 

5-2. The implant of claim 4 1 which further comprises machining an external 
feature into the top the bottom or both surfaces of the hnplant. 

53 . An apparatus for inscribing an ejctemal feature into a bone implant which 
comprises: (a) a base having a recess, said recess housing (b) a plurality of cutting blades havmg 
both a non-cutting upper surface, against which said bone implant may be pressed, and a cutting 
upper surface, for inscribing said external feature into said bone implant; said base providing a 
sliding surface for a (c) carriage; said carriage being slideably fixed to said base by (d) posts 
holding (e) a guide rod; said carriage ftirther having a (e) tensionable slot for receiving said 
implant which is loaded into said slot and pushed snugly against said non-cuttmg upper surface 
of said plurality of cutting blades, such that said implant may then be raked across said cutting 
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7.0 Abstract of the Disclosuie 

An implant composed substantially of cortical bone is provided for use in cervical Smith- 
Robinson vertebral fusion procedures. The implant is derived fircnrallografl or autograft cortical 
bone sources, is machined to form a symmetrically or asymmetrically shaped (e.g. a substantially 
-D-'-shaped) implant having a canal running therethrough according to methods of this invention, 
and inserted into the space between adjacent cervical vertebrae to provide support and induce 
fiasion of the adjacent vertebrae. Osteogenic materials may be packed into the canal of the 
-implant to expedite vertebral fusion and to allow autologous bony ingrowth. 
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~ The MAILING DATE cfthis communication appears on the cover sheet witf? the correspondence address ~ 



Period for Reply 

A SHORTENED STATLTTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available undar the provisions of 37 CFR 1 ,1 36(a). In no event, hoviraver, may a reply be limaly filed 
anerSIX (6) MOHTHS from the mailing dala nf Ihiscommunicallon. 

- If the pariod far reply specined above is less than thirty (30) days, a reply within the statutory minittuim of thirty (30) days wflll be considered timely. 

. ir NO period for reply is specified above, the maximum slatutory period will apply and will expire SIX (5) MONTHS from the mailing date of this communicalian. 

- Failure lo reply within the set or axtandad period for reply will, by statute, cause the application lo become ABANDONED (35 U.S.C. § 133)r 
Any reply received by the OfiicB later than three months after I he mailing data of this isommunicatiDn, even if timely filed, may reduce any 
earned patent adjustment. See 37 CFR 1.7(M(b). 

Status 

1)13 Responsive to Gomnmnicalion(s) filed on 19 May 2004 . 
2a)[3 This action is FINAL. 2b)G This action is non-final. 

3) n Since this application is in condition for allowance except forfonnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayte, 1935 CD. 11 , 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 26-34 is/are pending in the application. 

4a)TDf the above claim(s) is/are withdrav/n from consideration. 

5) n Claim{s) is/are allowed. 

6) 13 Gialm(s) 26-34 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n ClaimCs) are subject to restfiction and/or election requirennenL 

Application Papers 

9) n The specification is objected to by the Examiner. 

1 0)0 The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a), 
Replacement drawing sheet(s) including the con-etrtion is required If the drawing[s) is objected to. See 37 CFR 1.121(d). 
The oath or declaration is objected to by the Examiner. NoteJthe attached Office Action orfonm PTO-1^2. 

Priority under 35 U.S^C. § 119 

1 2)Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)n All bin some * €)□ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 1 7.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Paper Nc(s)/Mail Date . 6) U Other: . 

Office Action Summary Part of Paper No./Mail Date 072204 



Application/Control Number: 09/782,594 Page 2 

Art Unit: 3738 

Drawings 

The drawings are objected to because in Figures 6. 7, 13, 14, 18, 21 D, 21 E, and 
22D, the crosshatching indicates metal not bone components; see MPEP 608.02. 

The proposed change to Figure 1 has been approved as had the proposed 
changed to Figure 20C. However, the other Figur-es anS-Stiil objected to because the 
crosshatching does not clearly show a biochemical component. In particular, not only 
does a biochemical components have top right to lower left crosshatching, but they also 
contain horizontal lines and crescent-shaped otjjects; see the second table of drawing 
standard in MPEP 608.02. 

A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. ' 

Upon review of present claims over the subject matter of the various parent 
applications and related applications, it was determined that claims 26-33 have an 
effective filing date of February"12, 2001 . In particular, claims 27, 31 , 32, and 33 have 
this date because of the "press-fit" limitation is not supported by earlier applications. 
Support for this limitation can be found in paragraph [0053] of the present application. 
Claims 26, 28, 29, 30 and 33 have this date because of the preclusion of adhesive, 
which has support from original claims 28 and 29 of this application. Claims 28-30 have 
this date because of the "two or more " or "three" connected bone portions in 
combination with bone pins. Finally, claims 30 and 32 have this date because of the 
"cancellous" bone portions as claimed. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or-in public 
use or on sale in this country, more than one year priorlo the date of appiication for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patenter (2) a patent 
granted on an application for patent fay another filed in tfie United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subseotior-of an application filed in the United States 
only If the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 26-31 and 33 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Anderson et al (US 6,200,347). Anderson anticipates the claim language where the 
bone portions as claimed are the bone grafts (16 and 17 of Figure 7 or elements 2 and 
4 of Figure 1) and the pins of Anderson are threaded and do not contain adhesive (see 
column 5, lines 29-33); see also column 19, line 62 to column 20, line 36 and column 5, 
lines 1-8. The interference fit of Anderson with a smaller hole than the pin is considered 
to be the same as a press fit; see column 5, lines 29-33. 

Claims 31-34 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Mclntyre (US 4,950,296). Mclntyre anticipates the claim language where the first bone 
portion as claimed is the top half of the cortical bone member (12) of Mclntyre, the 
second bone portion as claimed is the bottom half of the cortical bone portion (12), and 
the cancellous bone portion is the cancellous plug (20); see Figures 1 and 2 as well as 
column 2, lines 23-62 where the snug fit is considered to be a press-fit. 
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Claims 26, 28, 29, 31, 33, and 34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tormala et ai (US 5,084,051 ). Tormala anticipates the claim language 
where "the first bone portion is layer (2) of Tormala, the second bone portion Js layer (1 ) 
of Tormala, and the pins as claimed are screws (R) of Tormala. The layers and screws 
of Tormala are considered to be bone portions because they are for attachment or use . 
with bone and bone repair. This is the same way that a "bone screw" in the art is not 
necessarily made of bone but rather for use on bone. 

Response to Arguments 

Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1,1 36(a). 

' A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Applicant should specifically point out the support for any amendments made to 
the disclosure, including the claims {MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for interpreting claims, it is noted that other art may be 
applicable . under 35 USC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed. 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action. 

Any inquiry concerning this communication or earlier communications from the 
examiner-should be directed to Paul Prebiltc whose telephone number is {7Q3) 308- 
2905. The examiner can normally be reached on Monday-Thursday from 6:30 AM to 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott, cSn be reached on (703) 308-21 1 1 . The fax phone 
number for this Technology Center is (703) 872-9306. 

Any inquiry of a genera! nature or relating to the status of this application should 
be directed to the Technology Center 3700 receptionist whose telephone number is 
(703) 308=0858. 

Paul Prebilic 
Primaty Examiner 
Art Unit 3738 
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Biancbi, John R, et aL 

Serial No.: 09/782,594 

Filed: February 12, 2001 

For : " Assembled Implant" 

Group Art Unit: 3738 

Examiner: Paul B. Prebilic 



CERTIFICATE OF MAILING 

I hereby certify that this document and all 
documents referred to herein are being sent by 
first class mail, postage prepaid, to the Mail Stop 
AF, Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450, on this^date: 

November 19, 2004 




Donald J. Pochopieiv 
Hegistration No, 32,167 
Attorney for Applicants 



AMENDMENT AND RESPONSE UNDER 37 C.F.R. § 1.116 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 ' • . 

Sir: 

In response to the Official Action of 07/23/04, for which a response was due 
10/23/04, now extended onejnonth to 1 1/23/04, the Applicants respond as follows: 



Amendments to the Claims: Pages 2-3 

Remarks {Including request to remove the 

finality of the rejection over new art): Pages 4-12 



Amendments to the Claims: 



Please substitute the listing of the claims as provided below for any prior listings: 
Claims 1-25 (Cancelled) 

26. (previously presented) An assembled bone graft, comprising: a 
plurality of bone portions layered to form a graft unit, and one or more biocompatible-pins 
traversing said graft unit for holding said graft unit together, said assembled tone graft 
does not comprise an adhesive. 

27. (previously presented) An assembled bone graft comprising: 

two distinct bone portions of cortical bone, and one or more biocompatible 
pins, wherein said biocompatible-pins are press fitted into machined holes in said two bone 
portions, to hold together said two bone portions to form said composite bone graft. 

28. (previously presented) An assembled bone graft comprising two or 
more connected, distinct, bone portions forming a graft unit, and two or more cortical bone 
pins, said two or more connected, distinct, bone portions having holes therein for receiving 
said two or more cortical bone pins, said cortical bone pins keeping said two or more 
connected, distinct, bone portions aligned and coimected^ without an adhesive. 

29. (previously presented) The assembled bone graft of claim 28 
comprising three connected, distinct, bone portions. 

30. (previously presented) The assembled bone graft of claim 28, 
wherein said two or more connected, distinct, bone portions are selected fi^ora the group 
consisting of: cortical" bone and cancellous bone. 

3 1 . (previously presented) An assembled bone graft, comprising: 
a first bone portion having one or more holes therein; 

a second bone portion having one or more holes therein aligned with the 
holes in said first bone portion; and 



one or more cortical bone pins press-fitted in said holes for holding said 
first bone portion in juxtaposition to send second bone portion and foiming a graft unit. 



32. (currently amended) An assembled bone graft, comprismg: 
a first cortical bone portion having a hole therein; 

a-second cortical bone portion having a hole therein, said hole in said 
second cortical bone portion aligning with said hole in said first cortical bone portion; 

a cancellous bone portion press-fitted in the hole between said first cortical 
bone portion and said second cortical bone portion to form said assembled bone graft, 

33. (previously presented) An assembled bone graft, comprising: 
a first corticalJbone portion having one or mora holes therein; 

a second cortical bone portion haviiig_one or more holes therein aligned 
with the holes in said first bone portion; and 

one or more cortical, bone pins press-fitted in said holes for holding said 
first cortical bone portion in juxtaposition to said second cortical bone portion and forming 
a graft unit without an adhesive. 

34. (previously presented) An assembled bone graft, comprising: 
a first bone portion; 

a second bone portion provided on said first bone portion to form a graft 

unit; and 

one or more biocompatible pins inserted into said first bone portion and said 
second bone portion for holding together said graft unit. 

35-60. (cancelled) 



REMARKS 

The amendment to claim 32 does hot add new matter. The amendment to 
claim 32 merely adds to "said hole" the implied phrase " in said second cortical bone 
portion ." This phrase has support in the immediately preceding phrase in claim 32 and 
eliminates any confasion as to which "hole" was intended. 

Summary of the Bases for Objection /Rejection 

The drawings are objected to because of crossing hatching (FIGs. 6-1, 13-14, 
18, 20C, 2 ID, 21 E and 22D) issues. 

The Patent Office has assigned an effective filing date of 02/12/01 to-claims 

26-33. 

Claims 26-31 and 33 are rejected under 35 U.S.CT § 102(e) for allegedly being 
anticipated by U.S. Pat. 6,200,347 (Anderson et al.). 

Claims 31-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 4,9-50,296 (Mclntyre). 

Claims 26, 28, 31, 33 and 34 are rejected under 35 U.S.C. § 102(b) for 
aUegedly being-anticipated by U.S. Pat. 5,084,051 (Tormala). 

Each of these bases for objection and/or rejection is addressed in Sections I-VI 

which follow. 

I. Objection to some of the Drawings 

The Patent Office has objected to certain drawings because of cross hatching 
(FIGs. 6-7, 13-14, 18, 20C, 21D, 21E and 22D) issues. Specifically, the Patent Oflace objects 
to FIGs 6-7, 13-14, 18, 20C, 21D, 21E and 22D because the cross-hatching therein indicates 
"metal" rather than "bone components." 

Regarding FIGs. 6-7, 13-14, 18, 20C, 21D, 21E and 22D, the cross hatching is 
shown as running from top left toward bottom right-like a slash mark. In contrast, the MPEP 
shows that the cross hatching for a metal runs opposite that of the Applicants, running from 
top right to bottom left-like a back-slash. Further, the MPEP also shows that for 
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biochemical components, the correct direction of the hatching is as used by the Applicants 
rumiing from top left to bottom right. In addition, theTiatching for biochemical inventions 
also includes a series of horizontal dashes and crescent moons. The latter were not included 
in the applicants' drawmgs, as they would obscure the details of the drawings. However, the 
Patent Office is requesting the crescents and horizontal lines. Accordingly, the Applicants co- 
file with this response substitute FIGs. 6-7, 13-14, 18, 20C, 21D, 21E and 22D, having the 
crescents and horizontal Unes added to clarify that the material shown in the drawings is a 
biochemical component. Accordingly, tiiis basis for objection has been rendered moot. 

II. Effective Filing Date of Claims 26-33 

The Patent-Office contends that claims 26-33 are only entitled to the filing 
date of the present apphcation—February 12, 2'ODl. Specifically, the Patent Office contends 
that claims 27 and 31-33 have this date because of the "press-fit" lunitatibn. [Official Action 
at page 2.] In construing the "press-fit" limitation, the Patent Office stated that an 
"interference fit" and a "snug fit" (of the cited prior art) "is considered to be the same as a 
press fit." [Official Action at page 3.] 

In response, the Applicants wish to point out that the present invention claims 
priority to USSN 08/920,630, filed 08/27/97, now abandoned. A copy of this specification is 
attached as Exhibit A of the Applicants' Response to the Official Action of 1 1/04/03. This 
claimed priority appUcation discloses the subject matter of claims 27 and 31-33, directed to an 
assembled implant comprising two cortical bone pieces that are held together by cortical bone 
pins that are press fitted into machined holes in the two cortical bone pieces: 

Pins, composed of cortical bone, resorbable but strong 
biocompatible synthetic material, or metallic pins of the 
appropriate diameter are then impelled into the holes in the 
implants such that the implants are formed into a unitary body 
by these pins. 

[Exhibit A: USSN 08/920,630 at page 17, lines 10-12; emphasis 
added in bold.] 



In a further embodiment of this invention, shown in FIG. 8, a 
method for assembling the implant of this invention from 
component parts is provided. In FIG. 8A, there is shown an 
implant 800 composed of two side-by-side Salves, 801A and 
801B. The two halves of the implant are brought into juxtaposition 
to form a unitary implant. The two halves may be implanted in 
juxtaposition, or holes may be formed in each half, and the halves 
maintained in contact by forcing pins, through tfae holes, in a 
fashion analogous to that described above for maintaining 
stacked implants in contact with each other. 

[Exhibit A: USSN 08/920,630 at page 17, hnes 22-28; emphasis 
added in bold.] 

Thus, the specification of Applicants' claimed priority application does disclose "forcuig" or 
"impelling" pins, i.e., press-fitting pins, into the holes in the two portions of the implant. 
Accordingly, claims 27 and 31-33 are entitled to the priority fihng date of 08/27/97. 

As its next basis, the Patent Office alleges that the present application is only 
entitled to its actual filing date of 02/12/01, based upon the "preclusion of adhesive." The 
Applicants' priority application, USSN 08/920,630, discloses in the block quotes cited above 
that "pins" alone were sufficient to form the implant ("the implants are formed into a 
unitary body by these pins") and ("the halves maintained in contact by forcuig pins 
through tlie holes, in a fashion analogous to that described above for maintaining 
stacited implants in contact with each other"). The Patent Office has ahready 
determined that reference to "pins" alone is sufficient support for "preclusion of adhesive." 
Specifically, in relation to Anderson, the Patent Office alleged'that "the pins of Anderson 
axe threaded and do not contain adhesive," citing to Anderson at col.5, linesl-8 and lines 
29-33; and at -col. 19, line 62 to col. 20, hne 36. Referring to these sections, the phrase 
"lack (or preclusion) of adhesive" never expressly appears in Anderson, but as in the 
Applicants' disclosure, is inferred firom the fact that the pins alone were sufficient: 

The invention also provides a composite bone graft where the one 
or more through-holes and the one or more pins are round and an 
inner diameter of a through-hole is smaller than a diameter of a 
pin, to provide an interference fit between the through-hole and 
the pin. 



[Anderson at col. 5, Hnes 29-33; emphasis added in bold.] 



Thus, the Applicants' disclosure is equally sufficient with the disclosure in Anderson which 
the Patent Office has already determined to be sufficient for teaching the lack of need for an 
adhesive. Moreover, the pins referenced above by Anderson, are "pins" and not screws. The 
common word "screw" never appears in Anderson. 

Finally, the Patent Office alleges that claims 30 and 32 have the filing ^te of 
02/12/01 because of the recitation of "cancellous" bone portions. However, the specification 
of USSN 08/920,630,. discloses the presence of the D-shaped cancellous bone plug 310 that 
fits in the center D-cavity of-the implant: 

In FIG. 3B, there is provided an end-on view of the cancellous 
boire plug 310 after the broaching procedure is completed. As can 
-be seen, the internal canal 104 has been converted fi-om a circular, 
canal into a substantially "D"-shaped canal. 

[Exhibit A: USSN 08/920,630 at page 11, lines 7-10; emphasis 
added in bold.] 

The fijnction of the asymmetric D-cavity is to allow any implant to be reprodueibly mounted 
on a jig for machining the exterior surfaces into the appropriate shape, whereupon the 
cancellous portion can be reinserted. 

For all these reasons^ claims 26-33 are entitled to the priority filing date of 

08/27/97. 

in. 35 U.S.C. § i02(e) over U.S. Pat 6;200,347 (Anderson) 

Claims 26-31 and-33 are rejected under 35 U.S.C. § 102(e) for allegedly being 
anticipated by U.S. Pat. 6,200,347 (Anderson et al.). Anderson has an earliest claimed 
priority filing date of 01/05/99. Applicants have previously amended claims 26-34 in 
confonnity with the Applicants priority apphcation USSN 08/920,630, filed 08/27/97. 
Moreover, in Section n herein, the Applicants have cited to those portions of Applicants' 
clairaed priority application USSN 08/920,630 that support claims 26-31 and 33. 
Accordingly, Anderson, which has an earhest clairaed priority date of 01/05/99 is not prior 
art. 



IV. 35 U.S.C-§ 102(b) over U.S. Pat. 4,950,296 (Mclntyre) 

Claims 31-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 4,950,296 (Mclntyre). Claims 26-30 are free of this cited reference. 
According to the Patent Office, "Mclntyre anticipates the claim language where the first bone 
portion as claimed is the top half of the cortical bone member (12) of Mclntyre, the second 
bone portion as claimed is the bottom half of the cortical bone portion (12), and the cancellous 
portion is the cancellous plug (-20). . . ." [Official Action at page 3.] The Applicants 
respectfully disagree. 

-Each of rejected claims 31-34 is directed to "an assembled bone graft" that 
includes elements neither taught nor suggested in Mclntyre. Specifically, rejected claims 31 
and 33 the are directed to an assembled bone graft that includes the presence ofone or more 
cortical bone pins press-fitted in said holes for holding said first bone portion in 
juxtaposition to said second bone portion and forming a graft unit." In contrast, Mcliityre 
never discloses tiie use of mentions "cortical bone pins." For this reason alone, claims 31 
and 33 are not anticipated by Mclntyre. 

Claim 34 of the Apphcants' invention is directed to "An assembled bone 
graft, comprising: a first bone portion; a second bone portion provided on said first bone 
portion to form a graft unit; and one or more biocompatible pins inserted into said first 
bone portion and said second bone portion for holding together said graft unit." As- 
mentioned in relation to claims 3 1 and 33, claim 34 is directed to an assembled bone graft that 
includes "one or more biocompatible pins." Mclntyre never discloses the use of a "pin." 
Rather, Mclntyre- uses the term "plug" and discloses that the porous cancellous bone 
"plug" has an "increased surface area that encourages tissue growth, vascularization, and 
the deposition of new bone": 

The cancellous plug 20 may be obtained from sources rich in 
cancellous material, such as the knee or the distal condyle. The 
resulting dowel or plug provides a device that has superior wall 
strength for support, and increased surface area that encourages 
tissue growth, vascularization, and deposition of new bone. As 
shown in FIG. 2, the large surface area 22 of cancellous bone is 
exposed to or at the outer surface of the dowel to provide 
optimum conditions for new tissue growth and fusion. The 

-S- 



dowel may be used- in any number of skeletal repair procedures, 
such as in fusion or securing adjacent bone surfaces together. 

[Mclntyre at col. 2, line 61 to col. 3, line 4; emphasis added in 
bold.] 

Thus, in contrast to the pin heads that are exposed at the ends of the pins that hold logether 
the portions of the Applicaats' implants, Mclntyre discloses the use of plugs that have a 
"large surface area" and perform a very different fimction ~ encouraging tissue growth, 
vascularization, and deposition of new bone. For titiis reason, claim 34 is not anticipated 
by Mclntyre. 

Claim 32 is directed to "[a]n assembled bone graft, comprising: a first 
cortical bone portion having a hole therein; a_second cortical bone portion having a hole 
therein, said hole in said second cortical bone portion aligning with said hole in said first 
cortical bone portion; a. cancellous bone portion press-fitted in the hole between said first 
cortical bone portion and said second cortical bone portion to form said assembled bone 
graft." Thus, on its face, the assembled bone graft of claim 32 has two separate bone 
portions having separate holes that are aligned. In contrast, Mclntyre has a single piece of 
bone having a single hole. Thus, at best, Mclntyre discloses only one of the two bone 
portions of claim 32 of the Applicants' invention. Moreover,, given the thin walls or log 
shape of the cortical bone segments disclosed in Mchityre, they would not be able to form 
a stackable -bone graft that would be suitable for implantation in a patient. Rather, they are 
single- member non-stacking implants having a cancellous bone plug. For these reason, 
claim 32 would not be anticipated by Mchityre, 

Vn. 35 U.S.C. § 102(b) over U.S. Pat. 5,084,051 (Tormala) 

Claims 26, 28, 31, 33 and 34" are rejected under 35 U.S.C. § 102(b) for 
allegedly being anticipated by U.S. Pat. 5,084,051 (Tormala). According to the Patent Office, 
"Tormala anticipates the claim language where the first bone portion is layer (2) of Tormala, 
the second bone portion is layer (1) of Tormala, and the pins as claimed arc screws (R) of 
Tormala." [Official Action at page 4; emphasis added in bold.] The Patent Office fiirther 
contends that "[t]he layers and screws of Tormala are considered to be bone portions because 



they are for attachment or use with bone and bone-repair. This is the same way that a 'bone 
screw' in the art is not necessarily made of bone but rather for use on bone." [Official Action 
at page 4; emphasis added in bold]. The Applicants respectfully disagree. 

The term used in each of claims 26, 28, 31, 33 and 34 is "bone portion" not 
"bone screw". The interpretation of "bone screw" is irrelevant to the Applicants invention. 
The Patent Office has attempted to bootstrap an argument on invention consisting of 
fabricated definitions of terms having no written support in the art. The ordinary meaning of 
the word "portion" is a part of as greater whole: 

portion - 1 . a part or limited quantity of anything. , . 

[Exhibit D: Webster's New World Dictionary, Second College 
Edition, D. Guraljnk, Ed., Prentice Hall Press, Cleveland Ohio, 1986 
at page lUO; emphasis added in bold.] 

Thus, the term "bone portion," when given its ordinary meaning, means a part of a bone. 
Moreover, U.S. Pat. 6,200,347 (Anderson) which is cited by the Patent Office uses tiie term 
"bone portion" throughout and as an element in its claims to refer to a part made from 
recovered bone. See Anderson at col. 11, lines 60-62 ("By the term 'bone' is intended for the 
purposes of the present invention, bone recovered from any source including animal and 
human, . . . ,"). Likewise, the Applicant's priority application discloses that the bone source 
of the implant is preferably "cortical bone" that may be "allograft" or "autograft:" 

An implant composed substantially oi cortical bone is provided for 
use in cervical Smith-Robinson vertebral fusion • procedures. 
According to methods of this invention, the implant is derived 
from allograft or autograft cortical bone sources, is machined to 
form a substantially "D"- shaped implant having a canal into which 
osteogenic material may be packed. 

[Exhibit A: USSN 08/920,630 at page 2, lines 20-23; emphasis 
added in bold,] 

Thus, both the Applicants' invention and the art recognize that the term "bone portion" means 
a portion of recovered bone. It does not include the combination of polymeric layer and a 
ceramic layer as disclosed by Tormala. For these reasons, claims 26, 28, 31, 33 and 34 are 
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not anticipated by the very different invention of TonnaJa. The allowance of claims-26, 28, 
31, 33 and 34 ovcrToimala is rcspectfiilly requested. 

Vm. The Finality of This Rej ection Should be Withdrawn 

The Patent Office contends that "Applicants' amendment necessitated the new " 
grounds of rejection presented in this Office action." [Official Action at page 4.] The 
Applicants respectfiilly disagree. The new basis for rejection under 35 U.S.C. § 102(b) over 
Tonnala is based upon the recitation of "bone portion" in claims 26, 28, 29, 31 and 33-34 
which the Patent Office equates to the layers in Tormala. [See the Official Action at page 4 
("The layers and screws of Tonnala are considered to be bone portions because they are for 
attachment or use with bone and bone repair.")-] However, the term "bone portion" was not 
added by amendment and is 1he original element in the claims as previously examined. 
Therefore, this basis for rejection could have been made earlier. The withdrawal of the 
finality of this rejection is proper and respectfiilly requested. 



CONCLUSION 



Claims 26-34 are pending. The Applicants have shown that claims 26-33 



have an effective filing date of 08/27/97. The rejection of claims 26-31 and 33 under 35 
U.S.C. § 102(e) for allegedly being anticipated by U.S. Pat. 6,200,347 (Anderson et al.) has 
been rebutted. The rejection of claims 31-34 under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 4,950,296 (Mclhtyre) has been rebutted. The rejection of claims 26, 
28, 31, 33 and: 34 under 35 U.S.C. § 102Cb) for allegedly being anticipated by U.S. Pat. 
5,084,051 (Tormala) has been rebutted. Finally, the Applicants have shown that the finality 
of this rejection is erroneous because the Patent Office cited new prior art (Tormala) that was 
not necessitated by the Applicants' amendment. 



Respectfully submitted. 




Registration No. 32,167 
Attorney for Applicants 



500 West Madison Street, 34*^ Floor 



Chicago, Illinois 60661 
(312)775-8133 



Date: November 19, 2004 
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porphyry 



purple. 4- opsis: see aHODOPSrN"] a carotenoid pigment 
_£(mQd in theretma of freshwater fishes 

-ties [ME. porfirU < OFr. 
1, altered < L. forphyrites < 
li^le (stone) < por^kyros. 
. eng.. an Egy.ptan rock with large feldspar 

crystals contained m a purplish grouadmass Z. any 
Igneous rock with large, distinct crystals, esp. o£ alkali 
feldspar, embedded in a fme-grained matris 
*'"''J?°,*[lji|^''l^iil." '^^'^,B?'*f:?l"„-P»!?e: see PLURAL. 

whales found in most ^ ..oiucac-snapea uoav 

and a blunt snout, esp. the harbor porpoise (phocaena. 
Phocaena) 2. a dolphin or any of several cither small 
Cetaceam 

ppr-ridge (pOr'ij. par'-) n. [altered < 
fusion with ME. porrey < OFr. i>ore« < vt. parrJiii, l^k 
broth < L. porrum leek akin to Gr. prason, leekj I. 
ong., pottage 2. [Chiefly Bnt.] a soft food made of 
cereal or meal boiled in water or milk until thick ■ 

J^^^^" #o«a«ginr, pottagtr < Fr. 

itc, esp. t, 

r-se-na (pSr'si na). Lore (larz) 6th cent, B.C. 



portion 



port.cwMis (pSrt kul'is) n. [ME. portcotes 
coletcc < Porte, a. gate + coletce. i 
fem. of cofejj sliding < L. mlare. 
to strain, filter] a heavy iron grating 
suspended by chains and lowered 
between grooves to bar the gateway 
of a castle or fortified town 
portdebras(pi3r'd3bra') [Fr., car- 
riage of the arms] Ballet the posi- 
tions or raovemeiit of the arms 
Port du Sa-lut {p&r' doo salfio^- 
Fr. dSc du sa lii') [after monastery 
du Salui, Prance, where 



*ote««r, soup dish: altered after prec] a bowl for 

small, shallow bowl, orig. o.' ' 

^ot the like, esp. by children 



.^r,-.-^„-i' ; P<"'^t*cuni < L. porlare, to carry: 

-je FARE] l.a) the act of carrying or transporting 6) the 
charge for this -*2. a) a carrying of boats and supplies 
overland between navigable rivers, lakes, etc., as during 
a canoe tnp fr) any place or route ovst which this is done 
— rf' ■**^™' -tag-lng irto carry {boats, etc.) over a 



^L,f^^^7? [ME, < MFr. < ML. portali. orig. 
neut. of ■borlBlix. of a door < L. porta: see port'] ' - 
a large b.ts'^ 



neut. of partelis, , ^ 

doorway, gate, or entrance, esp. a large and imTsosintr 
Z. any point or place of entry, as one -where - - - 



£. any point or place of entry, as one -where nerves, vessels, 
^t^ilfi^f^I ""^^ ^or'-^^il designating, of. 

or like the vein carrymg blood from the intestines, stomach, 
etc. to the hver 
*por'tal-to-por tal pay (-ta p6r'fl) wages for" workers 
based on the total time spent from the moment of enterimr 
the mine, factory, etc, until the moment of leaving it 
por-ta-men-to {p8r't3 men'to; li. pSr'ta men'tS) n 

FARE] Utistc a. cpntmuQus gliding from one note to 
another, sounding intervening tones; glide 
port.ance (p6r't:ns) «. [Early Modfe. < MFr. < porter 
P^rr^A^i-htVl"/^ [Archaic] one's bearing or demeanor ' 
S^L^n 1^ i'' 'C°r"Tu"™^fj^ LOSHUN 2. [after Arthur 
btilwell, local philanthropist] seaport in SE Tes" on 
Sabme Lake: pop. 61,000 3. former name of a port in W 
Ontario, Canada r merged (1970) with Fort WiLiam to form 
Thunder Ba.y 

P0r.ta.tt7e.(p6r/t3tiv) od/. [ME. < OPr. porialif. tit.. 

that IS fiflmP/^ ^ 1. ^nrfnfiit! J,^,J , a_ __ "f/ y * 




justice vfas 



porridge- 
for cereal 



- -- " — i**-* L.* , M^.u vu^'^/ MMil vcui.. jitruscan 
iong who, accordmg to legend, attacked Rome in an. un- 
successful attempt to restore Tarquih to the throne: also 
Por'sen*na (pflr sen's) 

Por.son (pBr'ssn), Rlchflrd 1759-1808; Eng. classical 
scholar 

porti (pa: 
haven; 6... 

town with a harbor where ships can load and ttnfoad 
cargo 3. same as port of ehtry 

*'u"aliy°iaLk red ^''^"Sal] ^ ^^eet. fortified, 

ports (part) vt. [MPr. porter < L. porlare. to carry: see 
FARE] 1. or^., to carry ' 2. to carry, hold, or place (a 
rifle or sword) m front of one, diagonally ujjwnrd from 
nght to left, as for mspection — n. [ME. parte < MPr. < 
the ti.J 1 . the manner m which one carries oneself: carriase 
2. the position of a ported weapon ■ 
^^'I ^^^'^ 5' f?"^- < PORT': reason for name uncertain] 
the left-hand side of a ship or airplane as one faces forward, 
toward the bow: opposed to starboard — adj. of or on 
the port —vt., vi, to move or turn (the hefm) to the 
port side 

ports (pert) n. [ME < OFr. Porte < L. Porta, a door, akin 
to porius: se& port'] 1. [Obs. except Scot.] a portal; gate- 
way Z. a) same^as porthole b) a porthole coverini 3. 
an opening, as m a cylinder face or valve face, for the 
passage of steam, gas, water, etc. 

Port. 1. Portugal 2. Portuguese 

port-a.ble (pBr'ts b'l) ad/. [ME. < MPr. < LL. porfabilis 
< porlare, to carry : see fare] 1 ; that can be carried 2. a) 
easily carried Or tnoved,: esp.; by hand fa. portable TV/ 
b) that can be used anywhere because operated by self- 



that IS earned < L. portatus, pp. of portare. to carry (see 
PAREj + oti. -if, -ive] 1. of or having the power of 
port^bll * ^' °f being carried; 

PO'tra.u.-Prince (pflrt'o prins'; Fr. pSr to pra«s/) capital 
of Haiti; seaport on the Caribbean: pop. 250,000 ■ 

port authority a governmental commission in charge of 
the traac, regulations, etc. of a port . * ' 



y< 

Porte (pSrt) n. [Ft., in la Sublime 
I'orli, transl. of Turk. Babi Ait, 
chief office of the Ottoman Empire, 
ht., High Gate: from the palace gs 
administered] the Ottoman Turkish eavernmenf 

porte.co.CHere, porte-co-chfa-e (p6rt'kS sher'l „ rw 
Pone, a gate (see port') + cockhe. coach, fem I'J^' 
cache: see coach] 1. a large entrance gateway 
courtyard Z. a kmd of porch roof projecting Over a driv.* 
way at an entrance, as of a house b =i a onvs- 

Port ElizabetJrseaport in S Cape Province. South Afrir, 
on the Indian Ocean: pop, 291,000 ^mca, 

tporte.mon.naJe (p3rt mS nS'; E. p&rt/nran'S)- n FPr 
oarry-nKjney] a purse or pocketbook 

por. tend (p6r tend') vt.pA^. portenden < L, portendere < 
par-, to per, through -i- imdere. to Stretch: see tendH 
1. to be an omen or warning of; foreshadow; presage 2 
to be an indication of: signify ^ ^' 

ppr.tent (pflr'tent) n. [L. porlenlum < portendere: see prec 1 
1. something that portends an event about to occur e=n^ 
an unfortunate event; omen 2. a portending; significanJe 
fa howl of due porUnt] J. something amazmg; mS^f 

por-ten-toua Cp6r ten'tas) adj.Zh. porUnlosus < pmlnuim- 
see prec. J 1. that portends evil; ominous 2. arousing awe 
or amazement: marvelous; prodigious ponderous or 
pompous; self-unportaat —SVfi. see OMiNOui — p„r.ten" 
toua-ly odir. — por ten'tQUB neBS n. 

< i^. ^orta. agate] 1. a doorman or gatekeeper 2.RCCh 
a member of the lowest of the four minor orders 



1. [M'e!' porlou" <'QFT,°poUeour < LL 
to carry: see fare] l.a person who 



.^por-ter' (pSr'tsr) n. 
porlator < L, portar.. 

rames things; esp.. „ 

hire or as an attendant at a railroad statio; 
irZ, a man who sweeps, cleans, does errands, etc. in a bank 
store, restaurant, etc. *3, a raihroad employee who waita- 
Ott passengers m a sleeper or parlor car 4. [abbrev. of 
porter s alej a dark-brown beer resembling light stout, made 
trora charred or browned malt 
Por-ter (pSr'tar) I. Cole (kol), 1893-1964; U.S. oompcser 
of popular songs Z. David, 1780-1843; U.S. naval officer & 
diplomat 3. Da^it ni».y»« /^lin-'-i <ditjii. rT_!__ 
atfetiral in t^= 
1890-1980; 

por-ter-honse'l-hous') n. 1, formerly, a place where beert 
porter, etc. (and sometimes steaks and chops) were served 
«. [said to be-so named as a specialty at a former New 
York porterhouse] a choice cut of beef from the loin just 
before the sirloin: in full porterhouse — 



" i=™ »-'vii war: son oi free. 4. Katherlne Anne, 
U; U.b, short-story writer, essayist. & novelist 
a Sydney, see O. HENRY 

5e C-ij) n.-l . a porter's work 2. the charge for this 



case, usually of leather, for ol.. 

manuscripts, drawings, etc.: briefcase 2. such a case for 
state documents 3. the office of a minister of state or 
member of a cabinet fs, minister without portfolio] 4. i 
of the stocks, bonds, and commercial paper owned by 
"""" ' " 1 selection of representative 

. opening in a ship's side, as 

-in opening to shoot through, 

^ — -- - --- ; embrasure 3. an opening shaped 

somewhat like this, as in a furnace door 
Port Huron port in E Mich., on the St. Clair River & Lake 

Huron: pop. 34,000 
Por-tia (pSr'^a) [L, Porcia, fem. of Poreius, name of a 
Roman gens, prob; < porcus (see pork)] 1. a feminine 
2. the heroine of Shakespeare's Merchant of Venici 



a bank, an investor. _. 

works, as of an artist 
port-hole fpfirfhol') n, l.a 
for admitting light and air 2. 
in the wall of a^ort, etc. ; eml 



por.tl-co (pCr'ta ko') n., pi. 
see PORCH] a porch or covered 
walk, consisting of a roof sup- 
ported by columns, often at the 
entrance or across the front of a 
building; colonnade 

por tiere, Dor<tlere (par tyer', 
-teer/) n. [Fr. tortiire < porle. a 
door; see port'] a curtain, usually 
heavy, hung in a doorway 

por tion (pOr'shsn) n. [ME. < 

. OFr. < L. portio (gen. portionis), 
a portion, akin to pars, part] 1 . a 
part or limited quantity of any- 



[It. < L. porticiis: 




pordoner ii 

thing, esp. that aJIatted to a person; share 2. the part of an 
estate received by an heir 3. the part of a man's money or 
property contributed by his bnde; dowry 4. the part of 
Kcperience supposedly allottad to a person by fate: one's 
lot- destiny 5 . the part of- a meal or Quantity of food 
served to a person: serving j helpuig —vt. fOFr. fortiattner, 
to divide, separate] 1. to divide into portiojis 2. to give as 
a portion to; a-pportion 3, to give a portion, to; endow; 
iover—SYN. see fate. PART — por'tlon-er n. — por'tlon- 

PMt Jackson inlet o£ the Pacifii;, in E. New South~Wales, 
Australia: harbor of Sydney: 21 sq. mi. 

port-land (p3rt'land) 1. [after £] city and port in NW 
OreR.i at the confluence of the Columbia & Willamette 
rivers: pop. '366,000 (met. area 1,236,000) 2, [after Port- 
land, town and island- in- England] seaport in SW Me., on 
the Atlantic: pop. 62,000 

nortland cemeat (from resemblance of the concrete made 
^om it to stone quarried on the Isle of fforttand, EnglandJ 
[sometiMss P-] a kind of cement that hardens under water, 
ijiade by.buroing a mixture of limestone and clay or sim- 
ilar materials ... 
-port Louis capital of Mauntius; seaport on. the NW coast: 
pop. 12S.O0O 

(MTt'Iy (pSrt'lS) adf. -U^er, -U-est [PORT' + -LY'J 1. large 
and heavy in a dignified and stately way 2. stout; corpu- 



port-man-teau (pSrt man'to, pSrt'man to') n., pi. >teaus, 
-teaui (-tSz) {Pr. forttmanleau < forter, to carry -)- man- 
iMttra-cloak: see pORT= & mantle] a traveling ease or bag; 
esp., a stiff leather suitcase that opens like a book into two 



andfts) 

PortMores-by (mfirz'be) seaport in SE New Guinea; capi- 
tal of Papua New Guinea: pop. 77,000 

p5fto (pSr'too) Port, nams of Oporto 

Pftrto A-le-gre le'gra) seaport in S Brazil; capital of 
Rjo-Grande do Sul state: pop. 64h000 

port of call a port that is a regular stopover for ships, esp. 

-cargo ships „ . , 

port of entry any place where customs ofEcials are sta- 
tioned to check the entry of people or foreign goods into a 
country. ■ 

Port-of-Spa 
capital of ■ 

Pwr^to No-TO (par'to no'vo)- capital of Benin; seaport on 
the Gulf of Guinea: pop, 100,000 

"-- Rl-co (p8r't3 re'ko) former name of PUERTO RiCO 



— Por'ti 



a S Victoria, Ans- 



por- trait {pSr'trit, -trat) n, [MPr,, pp. o£ foHraire: see 
portray] 1. orig., a drawn, painted, or carved picture of 
something 2. a representation of a person, esp. of his face, 
drawn, painted, photographed, or sculptured 3. a de- 
scription, dramatic portrayal, etc. of a person ■ _ 

por. trait- is t (-ist) n. a person who makes portraits 

por-tral-ture (pflr'tri diax) n. [ME, purtretture < MFr.: 
see ff.l 1. the process, practice, or art of portraying S, a 
portrait 3. portraits collectively 

por .tray (pCrtrsO i>(.[ME. purt7 
L. frolrahsre, to draw forth < , - - — 

draw] 1. to make a picture-or portrait of; depict; delineate 
2. to make a word picture of; describe graphically 3. to 
play the part of iaaplay, movie, etc. — par -tray 'a -blc adj. 

por^fcray-^al ^3l) n. 1. the act of portraying 2. a portrait; 
description; representation 

par -tress (poi'tria) n. a woman porter (doorkeeper) 

Port Royal town in Jamaica, at the entrance to Kingston 

harbor: the original town, former capital, was destroyed 

by an earthquake in 1692 
Port Sa id (sa 5d', sa'id) seaport 



J NE Egypt, at the 



-ore Ba-ia ^sa ea', sa'iuy seinjuii, ill ixii xjgjiJL, & 
Mediterranean end of the Suez Canal; pop. 244,000 
Port-Sa-lut {pSr'sa loo'; Fr. p&r s4 lii'} n. lome as Port 

Ports-mouth (pSrts'msth) 1. seaport in Hampshire, S 
England, on the English Channel: pop. 218,000 2. [after 

?rec.] seaport in SE Va.. on Hampton Roads: pop. 
05,000 : see Norfolk ■ . „ 

Port Sudan seaport in NE Sudan, an the Red Sea: pop. 

Por'-tu-flal Cp6r'ch3 gal; Fort, por'too gal') country in 
SW Europe, on the Atlantic: 34,308 sq, tni.; pop. 8,255,000 
(with the Azores & Madeira. 35,SQ5sq. mi.; pop. 9,228,000) ; 
cap. Lisbon , , , 

Por-tu-guese (pSr'oha gez') adj. of Portugal, its people, 
their language, or culture — n. 1. pi. -gueae' a native or 
inhabitant ot Portugal 2. the Romance language spoken 
in Portugal and Brazil 

Portuguese East Africa all. name of Mozambique, when 
it was a Portuguese territory 



positioneiT 



Q India: see Goa 

_jy of several large, 

J. siphonophores (genus Ph^salia) having a Ibjkc, 

bladderlike sac, with a saillike structure on top, which 
enables them to "float on the water, and long, dangling 
tentacles that have powerful stinging cells 
Portuguese Timor former Portuguese territory in the 
Malay Archipelago, consisting principaUy of the E half of 
Timor; since 1976, a province of Indonesia 
Portuguese West Africa alt. name trf Angola, when it-was 

a Portuguese territory 
por-tu-lac-a (pQr'cha lak'a, -la'te) n., [ModL. <■ L.. 
purslane < porlala, dim, of porta, door (see port'): from 
the doorlifce opening of the seed capsule] a fleshy annual 
plant (Portulaca grandiflora) of the purslane family with 
yellow, pink, or purple flowers 
pes. I. position 2. positive 9. possessive 
ipo-sa-da (p6 sa'tAa) n. [Sp. < fem. of posado, pp. of 
posar, to lodge < L. pausare. to stop < pausa, a pause] in 
Spanish-speaking countries I. an inn 2. a Christmas 
festival marked dy a candlelight procession 
pose' (poz) vt. posed ims'Ing [ME. fo^en < OFr. poser, to 
put in position < VL. paasare, to place, put < LL., to 
stop, rest (< L. pausa: see pause); meaning and form 
altered after L: positus, pp. of ponere, to place, put: see 
position] 1. to put forth; assert (a claim-, argument, etc.) 

2. to put forward or propose (a question,' problem, etc.) 

3. to put (a model, photographic subject, etc.) in a certain 
position or attitude — i/i. 1 . to assume a certain position 
or attitude, as in modeling for an artist Z. to strike atti- 
tudes for effect;. attitudinize 3. to pretend to be what one 
isjiot; set oneself up (.as) [to pose as an oEBcerJ — n. 
[Fr. < the- v.] 1. a bodily attitude, esp. one held for or 
pictured by an artist, photographer, etc. 2. a way of be- 
having or speaking that is assumed for effect; pretense 
SYN, — pose refers to an attitude onnannBr-ttiat is assumed for 
the effect that it -will have on others fher-Eenerosity js a raere tasej;. 
affectation is used of a specific instance of arti^ial behavior 
intended obviously to impress others fan aJecltUioti of speech;; 
a mannerlam is a peculiarity in behavior, sD.eech, etc, (often 
originally ac aEectation) that has become habitual and.uncoD- 
adaus /his mOHjin-tnn of raising one eyebrow in surprtae7 ; bIts is 
used of an affected pretense of superior manners aod graces / she's ^ 
always putting on airs} See also postueh 

poae= (poa) ut. posed,- pos'Jnfi [aphetic for appose, oppose] 
1. [Obs.] to question "2. to puazle or disconcert, as by an 
almost unanswerable question; baffle 
Po-sei'don (po si'd'n, ps-) [L. < Gr. Foseidonl Gr. Myth. 
god of the sea and of horses: -identified with the Roman 
god Neptune 
Po-sen fpo'san) Ger. name o/PoznaS 
p03-er> (po's9r) n. a person who poses; esp., a poseur 
P08-er' (po'aarj n. a baiRing question or problem 
po-seur (po zar') n. [Fr.l a person who assumes attitudes 
- --rely for their effect upon-others 



Po-8han (pa'sfian'. bo'shan') same as Tzupo 
pos-it (pSz'it) vt. l< L. posilus: see ff.] 1. to set in place or 
position; situate 2. to set down or assume as fact; postulate 
po-sl-tlon- (pa zish'sn) n. [MFr. < L. posUie < posittis. 
pp. of ponerc, to place < *po5inere < po-, iway (< lE.- 
base *apo-, whence L. ai, from, away) + siitere, to put, 
lay: see site] 1 . the act of positing, or placing 2. a positing 
of a proposition; affirmation 3. the manner in which a 
person or thing is placed or arranged; attitude;, posture; 
disposition 4. one's attitude toward or opinion on a 
subject; stand /his postlion on foreign aid/ S. the place 
where a person or thing is, esp. in relation to others: 
location; situation; site fthe ship's position] fl. the usual 
or proper place of a person or thing; station fthe players 
are in position] 7. a location or condition in which one 
has the advantage fto jockey tor position} 8. a strategic 
military site 9. a person's relative place, as m society; 
rank; status 10. a place high in society, business, etc. 
fa man of. position} 11. a post of employment; office; job 
fto apply for a teaching position] 12. Finance the long or 
short commitment of a market trader in securities or 
commodities 13. M%isic a) the arrangement of the notes of 
a chord with respect to their relative closeness or distance 
apart fopen posftion] b) any of the fixed locations on the 
fingerboard of a violin, etc. that the left hand a,«>iTnpj: fnr 



stat£a 2. [Rare] to locate - 

ilTV.— position applies to any specific employment for salary 
or wages, but often connotes white-collar or professional employ- 
ment; situation now usually refers to a portion that la opffl or 
to one that is desired Isilualiaa wanted as instructor/; office 
refers to a position of authority or trust, especially in goverrmient. 



& corpor^tian, etc. ; a post is 



I position .01 
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U,S. Patent and Tiademarii Office, U.S. Departmenl of Commerce. P.O. Box 1+50, Aiaxandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FOfWIS 
TO THIS AOORESS. SEND TO: CDmrnlssloner for Patents, P.O. Box 1450. Alexandria, VA 22313-1450. 
000000E7 097825Sff yau need ass/sfance m completing the form, call 1-300-PTO-9i 99 and select option Z. 
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Total Number of Pages in This Submission 19 



Application Number 
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Filing Date 


02/12/2001 
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Bianchi, et al. 


Group Art Unit 


1615 


Examiner Name 


Pau. B. Prebilic 


Attorney Docltet Number- 


RTI 112R/1915/13980US02 



ENCLOSURES (check all that app[y) 



I I Fee Trarsmittai Form 

I I Fee Attached 
r~l Amendment/Reply 

0 After Final 

r~l AfRdavlts/declaration(s) 

I [ Extension of Time Request • 

□ Express Abandonment Request 

^ Information Disclosure 
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K! PTO 1449/08 A witti 2 
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r~l Certified Copy of Priority 
Document(s) 

n Response to Missing Parts/ 
Incomplete Application 

1 I Response to Missing Parts 
under 37 CFR 1.52 or 1.53 



I I Assignment Papers 
(for an Application) 

I I Drawing(s) ( sheets) 

I I Licensing-related Papers 

0 Petition 

1 I Petition to Convert to a 
Provisionat Application 

I I.Power of Attorney. Revocation 
Change of Correspondence 
Address 

I I Terminal Disclaimer 

I I Request for Refund 

□ CD Number of CD(s) 



0 After Allowance Communication 
to Group 

1 I Appeal Communication to Board 
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I I Appeal Communication to Group 
{Appgal Notice. Brief, Reply Bn'ef) 

I I Proprietary Information 
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I I Other Enclosure(s) (please 
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United-States Patent and Trademark. Office 



AiUiBs COMMISSIONER FOR PATENTS 



3^ 



DOCKET NO. I CONnRMATIONNO. { 



APPLICATION NO. 
09/782,594 



FILING DATE 



John R, Bianctii 



739D 12/08^004 

DONALD J. POCHOPIEN 
McANDREWSrHELD & MALLOY, LTD. 
CITICORP CENTER, 34TH FLOOR 
500 WEST MADISON STREET 
CHICAGO, [L 60661 



PAPER NUMBER 



DATE MAILED: 12/08/2004 



Please find below and/or attached an Office commimication conceming this application or proceeding. 



PTO-90C (Rev. 10/03) 



Advisory Action 



Application No. 

09/782,594 



Examiner 
Paul B. Prebilic 



Applicant(5) 

BIANCHIETAL 



Art Unit 

3738 



-The MAIUNG DATE of this communication appears-on the cover sheet with the correspondence 

THE REPLY FILED 22 November 2004 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
Therefore, further action by the applicant is required to avoid abandonment of this application. A proper reply to a 
final rejection under 37 CFR 1.113 may only be either: (1) a timely filed amendment which- places the application in 
condition for ailawance; (2) a timely fled Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued 
Examination (RCE) in compliance with 37 CFR 1.114. 

PERIOD FOR REPLY [check either a) or b)] 

a) S The period for reply expires 4,months from the mailing date of the final rejection. 

t») C] The pelod for reply expires on: (1 ) the mailing date of this Advisory Action, or (2) the date set forth In the final rejection, whichever Is later, ii no 
everrt, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
ONLY CHECK THIS BOX WHEI^J THE FIRST REPLY WAS FILED WITHIN TWO MOfviTHS OF THE FINAL REJECTION. See MPEP 
706,07(f), 

Extensions of liniS-Tiay be obtained under 37 CFR 1 .1 36(a). The date on which the patllinn under 37 CFR 1 .1 3B(a) and the appropriate extension fee 
have been Tiled is the date for purposes of determining the period of extension and the con^ponding amount of the fee. The appropriate extension fee under 
37 CFR 1.17.^a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as set forth in 
(b) above, if checked. Any reply received by the Office iatsr than three months after the mailing date of the final rejection, even If timely filed, mayredticeary 
earned patent term adjustment. See 37 CFR ^.^OA(b). 

1 ,□ A Notice Of Appeal was filed on . Appellant's Brief must-be filed within the period set forth in 

37 CFR 1.192(a), or any extension thereof (37 CFR 1.191(d)), to avoid dismissal of the appeal. 
2, 13 The proposed amendment(s) will not be entered because: 

(a) ISI they raise new issues that would require furtlier consideration and/or search (see NOTE below); 

(b) □ they raise the issue of new matter (see Note below); 

(c) M they are not deemed to place the application in better form for appeal by materially reducing or simplifying the 

issues for appeal; and/or 

(d) □ they present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: The proposed change to claim 32 would require additional consideration and/or search . 
3.n Applicant's reply has overcome the following rejection(s): . 

4.0 Newly proposed or amended daim(s) would be allowable if submitted in a separate, timely filed amendment 

canceling the non-allowable claim(s)-. 

5. n The a)n affidavit, b)n exhibit, or c)n~requBst for reconsideration has been considered but does NOT place the 

application irr condition for allowance because: _. 

6. n The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly 

raised by the Examiner in the final rejection. 
7.13 For purposes of Appeal, the proposed amendment(s> a)S will not be entered or b)n will be entered and an 
explanation of how the new or amended claims would be rejected is provided below or appended. 

The status of the claim(s) is (or will be) as follows: 

ClaimCs) allowed; . 

Claim(s) objected to: . 

Claim (s) rejected: 26-34 : 

Claim(s) withdrawn from consideration: _. 

S.n The drawing correction filed on is a)l3 approved or b)n disapproved by the Examiner. 

9. n Note the attached Information Disclosure Statement(5)( PTd-1449) Paper Nd(s). , 

10. D Other: 



PauiaPrebflk: 
PrtmaryBtamfner 



J.S. Palanl and Trademark OHice 
PTOL-303 (Rev. 11-03) 



Advisory Action 



Part of Paper No. 120204 
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Attorney Docket No. RTl 112R/191S-13980US02 

t 

m THE UNITED STATES 
PATENT AIVD TRADEMARK OFFICE 

In the Application of: 

Bianchi, John R., et al 

Serial No.: 09/782,594 

FUed: February 12, 2001 

For: "Assembled Implant*' 

Group Art Unit: 3738 

Examiner: Paul B7Prebilic 

TRANSMITTAL OF SUBSTITUTE DRAWMGS REQUESTED BY THE EXAMUVER 

Mail StopAF 
Commissioner for Patente 
P.O. Box 1450 
Alexandria, VA 223 13-1450 

Sir: 

In response to the Official Action of 07/23/04, for which a response was due 
10/23/04, previously extended one month to 1 1/23/04, and now extended a second month to 
12/23/04, the Applicants attach hereto six (6) Substitute Sheets of Drawings (Sheets 3, 5, 6, 
8, 9. and 10 /14). 

The Patent Office has objected to certain drawings because of cross hatching 
on FIGs. 6-7, 13-14, 18, 20C, 21D, 21E and 22D. The substitute sheets attached hereto 
removed all cross-hatching on FIGs 6-7, 13-14, 18, 20C, 21D, 21E and 22D. No new 
matter has been added. Accordingly, this basts for objection has been rendered moot. 




CERTIFICATE OF MAJLING 

I hereby certify that thi; dDcument and all 
documents referred to herein are being sent by 
Tirst class mail, postage prepaid, to the Mail Stop 
AF, Commissioner for Patents, P.O.-Bos 1450, 
Alexandria, VA 22313-14S0, on this date: 



December 09, 2O04 




Respectfully submitted, 

MtANDREWS, HELD & MALLOY, LTD. 



Donald J. Pochopien 
Registration No. 32,167 
Attorney for Applicants 
500 West Madison Street, 34*^ Floor 
Chicago, Illinois 60661 
(312) 775-8133 




Date; December 09, 2004 
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Bianchi, Jotin R., et al. 



<to be used for all correspondence after initial filing) 



Examiner Name 



Paul B. Prebillc 



Total Number of Pages in Tiiis Submission 



Attorney Docliet Number 



RTI 112Fyi915-13980US02 



ENCLOSURES {check all that apply) 



! I Fee Transmittal Form 

0 Fee Attached - S340.00_ 

^ Transmittal of Substitute 
Drawings Requested by The 
Examiner 

^ 6 Substitute Sheets of Drawings 
(Sheets 3, 5, e, 8,-9,10/14) 

^ Extension of TIrre Request 

0 Express Abandonment Request 

n Infonnation Disclosure 
Statement 

1 I Certified Copy of Priority 
Document(5) 

in Reply to Missing Parts/ 
Incomplete Application 

n Reply to Missing Parts under 
37 CFR 1.52 or 1.53 



I I Drawing(s) 

I I Licansing-related-Papers 

□ Petttlorr 

I I Petition to Convert to a 
Provisional Application 

I I Power of Attorney, Revocation 
Charge of Correspondence 



i I Terminal Disclaimer 
r~l RequesLfor Reftjnd 

□ CD Number of CD(s) . 

I I Landscape Table on CD 



I i After Allowance CommLinlcation 
toTC 

I i Appeal Communication to Board 
of Appeals and Interferences 

I I Appeal Communication to TC 
[Appsal Notice, Brief, Reply Brief) 

I [ Proprietary.lnformation 

□ Status Letter 

1^ Return-Receipt Postcard 

□ Other Enc!osure(s) (please 
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CERTIFICATE OF MAILING 



I iiereby certify that this correspondence Is being deposited with the United States Postal Service as first class mail in an envelope 
addressed to: Mail Stop AF, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223 13-1 450 on 1 2/09/2004 



Name (Print/type) 



Registration No. (Attorney/Agent) 



Signature 



d Im p lnnl'' 



[nvcntor Btanctii, John R,, e 
Application No.: 097782^94 
Docket No.: RTl 112Rfl915-13980US02 
Attorney: Donald J. Pochopicit 
Telephfflie; (313) 775-8133 
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Tillu. "AibviiiUuJ Iiiijjiajil" 

InvcnEar: Bionchi, John R., cl al. 
ApplieatiDn No.:09;782.59J 
Docket No.: RTI 112R/191S-13980US02 
Attorney: Donald J. Pochopicn 
Telephone: (312)77S-8I33 



5/14 




Fig. 12 Fig. 13 Fig. 14 



Title "AsjemblcJ luijifiiiii" 

Invenior: Biittichi, John R., ctal. 
Application No.: 05/782^94 
Docket Nc: RTl 1 1 2R/1 91 5-1 3980US03 
Attorney; Dgnald i. Pochopien 
Tulephone: (3 12) 775-8133 
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Tiile; "Aibuiubliiil ImplMl" 

Inventgr: Bianchi, John R., ci at 
Appltcatton Ko.: 09/7S2.S94 
Docket No.; RTI n2R/1915-I39SBUS02 
Attorney: Donald J. Pochopicn 
TelEphone: (312) 775-8133 




Fig. 20D 



Tilli;. " Assembled I r nplant" 

Inventor; Biinchi, John R-, ei al. 
Application No.: 09/782^34 
Docket So.: RTI 1 12R/I915.139S0USO2 
Attorney: Donald J. Pochopicn 
Telephone: (312)775-8133 
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Fig. 21B 
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Fi^. 21 E 



Tiitr "Aisrmbleil tmplant" — 
Inventor: Bianchi, John R, ct ol 
Application No.: 09,782^94 
Docket No.: RTI 1 12R/19tS-139aQLS02 
Anomey: I>i>nald J. Poch jpien 
Telephone: (312)775-8133 
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Fig. 22D 
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United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
(JntiH] SUta Patent unil Trademirk Omce 
AjUuh: commissioner FOR PATENTS 



APPLICATION NO. 
09/7«2.594 



FILING DATE 

ov\mm 



7590 OI/iM/200S 

DONALD J. POCHOPIEN 
McANDREWS, HELD & MAtLOY, LTD. 
CITICORP CENTER, 34TH FLOOR 
500 WEST MADISON STREET 
CHICAGO, IL 60661 



FIRST NAMED INVENTOR 
John R. Bianchi 



I ATTORNEY DOCKET NO. I ' CONFIRMATION NO. | 

RTI- 112R 9490 
" j . EXAMIMER ~| 

PREBILIC, PAUL B 
I AJITUNIT I PAPER NUMBER | 

J738 

DATE MAILED: OI/MQOOS 



Please find below .and/or attached an OfEce communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Application No, 



Appllcant(s) 



Advisory Action 



09/762,594 



BIANCHI ETAL 



£xaminer 



Art Unit 



Paul B, Prebilic 



373B 



—The MAILING DATE of this communication appears on the coversheet with the eorrespondence address — 

THE REPLY FILED 13 December 2004 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
Therefore, further action by the applicant is required to avoid abandonment of this application. A proper reply to a 
final rejection under 37 CFR 1.113 may only be either (1) a timely filed amendment which places the application in 
condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued 
Examination (RCE) In compliance with-37 CFR 1.114. 



a) The period for reply expires 5_rrtDnfhs from Ihe mailing date of tlie f\na\ rejection. 

b) n The period for reply expires on: (1) the maiiirg dale of this A<ivisory Action, or (2) ttie date set forth in Hie final rejECtion, whichever is later. In no 

event; however, wiil the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
-ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHS OF THE FINAL REJECTION. See MPEP 
706.07(f). 

Extensions of time may be obtained-uader 37 CFR 1 .1 36(3). The date on which the petition under 37 CP.R 1 .1 36(a) and the appropiiate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee under 
37 CFR 1 .1 7(a) is calculated from; (1 ) the expiration date of the shortened statutory period lor reply originally set in the final Office action; or (2) as set forth in 
(b) above, if checked. Any reply received by the Office laterlhan three months after the mailing date of the final rejection, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704<t)). 

! A Notice of Appeal was filed on . Appellant's Brief must be filed withirrthe period set forth in 

37 CFR 1.192(a), or any extension thereof (37 CFR 1.151.(d)), to avoid dismissal of the appeal. 
2.IEI The proposed amendment(s) will not be entered because: 

(a) E! they raise new issues that would require further consideration and/or search (see NOTE below); 

(b) S they raise-the issue of new matter (see Note below); 

(c) H they are not deemed to place the application in better form for appeal by materially reducing or simplifying the 

issues for appeal; and/or 

(d) □ they present additional claims without canceling-a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet . 

3. n Applicant's reply has overcome the following rejection(s): . 

4. n Newly proposed or amended claim(s) would he allowable if submitted in a separate, timely fited-amendment 

canceling the non-allowable ciaim(s). 

5. D The a)D affidavit, b)Q exhibit, or c)[J request for reconsideration has been considered but does NOT place the 

application in condition for-allowance because: 

5.n The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly 

raised by the Exaniiner in the final rejection. 
7.13 For purposes of Appeal, the proposed amendment(s) a)|S] will not be entered or b)n will be entered and an 

explanation of how the new or amended claims would be rejected is provided below or appended. 

The status of the claim(s) is (or will be) as follows: 

Claim (s) allowed: . 

Claim(s) objected to: . 

Claim(5) rejected: 26-34 . 

Claim(s) withdrawn from consideration: 

S.E The drawing correction filed on 13 December 2004 is a)D approved or b)l3 disapproved by the Examiner. 
9.n Note the attached Information Disclosure Statement(s)( PTO-1 449) Paper No(s). . 



PERIOD FOR REPLY [check either a) or b)] 



10.n Other: 




Paul B. Prebilic 
Primary Examiner 



I.S. Pa<ertand Tiademarii Office 
PTOL-303(Rev.H-03) 



Advisory Action 



Part of Paper No, 20050103 



Continuation Sheet (PIUL-^JUS) 
09/782,594 



Application No. 



Continuation of 2. NOTE: The proposed drawing changes are not approved because the original sp cification described tiiese figures as 
cross-sectional views; see page 11 of the orginai specification, for example. Removing the cross-hatching, as proposed, makes these 
figures appearJtoube plan views since cross-hatching is always used with cross-sectional views. For this reason, the proposed changes 
to the drawings may implicitly add new matter to the specification, 



EXHIBIT 15 




IN THE UMTED STATES 
PATENT AND TRADEMARK OFFICE 



Attorney Docket No. RTI 112R /191S-1398OUS02 



CERTIFICATE OF MAILING 



In the Application of: 

Biaachi, John R., et al. 



I hereby certify that this document aad alt 
documents referred to herein are being sent by 
first class mail, postage prepaid, to the Mail St«p 
RCE, Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450, on this date: 



Serial No.: 09/782,594 



Filed; 



February 12, 2001 



January 29, 200S 



For: "Assembled Implant" 



Group Art Unit: 3738 




Donald^. Pochopieai^ 
Registration No. 32,167 
Attorney for Applicants 



Examiner: Paul B. Prebilic 



REQUEST FOR CONTINUED EXAMINATION UNDER 37 C.F.R. § 1.114 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



In response to the Official Action of 07/23/04 finally rejecting all claims, for which a 
response was due 10/23/04, now extended, three months to 01/23/05, a first month having 
already been paid. Applicant Request Continued Examination (RCE) under 37 CF.R. § 
1.114. As part of Applicants' RCE, Applicants request entry of the amendments and 
arguments provided in the Applicants' Request for Reconsideration under 37 C.F.R. § 1.116 
filed 10/29/04. 

Applicants cofile a Submission of Corrected Drawings in response to an Advisory 
Action dated 01/04/05. 



Sir: 



01/E6/E005 WfflRflHfll 00O00W5 «7flE5« 



01 FC:1B01 



790.00 OP 



Respectfully submitted, 

McANDREWS, HELD & MALLOY, LTD. 



By: 



Donald J. Pochopien ^ 
Registration No. 32,167 
Attorney for Applicants 
500 West Madison Street, 34"^ Floor 
Chicago, Illinois 60661 
(312)775^8133 



Date: January 20, 2005 
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t TRANSMITTAL 
g FORM 

/ 

(to be used for ail correspoidence after initial filing) 


Application Number 


09/782.594 


Filing Date 


February 12, 2001 


First Named Inventor 


John R. Bianctii 


Art Unit 


3738 


Examiner Name 


Paul B. Prebilic 


Attorney Docltet Number 


13980US02 


-Total Number of Pages in Ttiis Submission | 14 



ENCLOSURES (check all that apply) 



|2Sl Fee Transmittal Form 

S Fee Attached 
I I Amendment/Reply 

□ After Final 

0 Affidavits/declaration(s) 
^ Extension of Time RGquest 

1 I Express Abandonment Request 

i I Infomriation Disclosure 
Statement 

I I Certified Copy of Priority 
DocumentCs) 

I I Reply to Missing Parts/ 
Incomplete Application 

1 I Reply to Missing Parts under 
37 CFR 1.52 or 1,53 



12^ Drawing(s) 

I I Licensing-related Papers 

CJ Petition 

I i Petition to Ckinvert to a 
Provisional Application 

I I Power of Attorney, Revocation 
Change of Con^spondence 
Address 

I i Terminal Disclaimer 

I I Request for Refund 

□ CD Number of CD(s) 

I I Landscape Table on CD 



I I After Allowance Communication 
to TC 

I I Appeal Communication to Board 
of Appeals and interferences 

r~1 Appeal Communication to TC 
{Appeal Notice, Brief, Reply Brief} 

I I Proprietary information 

□ Status Letter 

^ Return-Receipt Postcard 

^ Otiier Enclosure(s) (please 
identify below): 



(1) Request-F-or Continued Examination Under 37 C.F.R. 
Section 1 .1 14; (2) Second Transmittal of Substitute Drawfings 
Requested by tlie Examiner 



SIGNATURE OF APPLICANT, ATTORNEY. QR AGENT 




CERTIFICATE OF MAILING 



I hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in an envelope 
addressed to: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, V A 22313-1450 on 01/20/2005 



PTO;5B/17 (12-04) 
Approved tor use through 07/31/2006. 0MB 0651-0032 
U.S. Patent and Trademarit Office: U.S. DEPARTMENT OF COMMERCE 



e/feW/ve on 12/00/2004. 
Fees pursuant to the consolidated Appropriates AU 2005 (H.R. 431 B). 

CPE TD AMQAillTTAI 
ret 1 KANOiVII 1 1 AL 

for FY 2005 


CampSete If Known 


Application Number 


09/782.594 


Filing Date 


February 1 2, 200 1 . — =-~— ^ 


First Named liwenlar 


/^qVt^v 

John FL BiancHi ^ "^V 


□ Applicant claims small entity status. See 37 CFR 1,27 


Examiner Name 


Paul B. Prebilic / ^ 


Art Unit 


3738 L J^« 2 t TfW 


TOTAL AMOUNT OF PAYMENT | ($> 1,700.00 


Attorney Docket No. 


-13a60US02 ^ . ^/ 



METHOD OF PAYMEMT (ched< ail thai apply) 



] Check Q Credit Card LJ Money Order O None-Q Other {please idaniify): 

] Deposit Account Deposit Account hJumber: 1 3-001 7 Deposit Account Name: McAndrews Held & Mallov 

For ttie above-identified deposit account, the Director is tiereby auftiorized to (ctieck ail ttiat appf^) 
\ I Charge Fee(s) indicated below Q Charge Fee(s) indicated below, except for ttie filing fee 

3 Credit-any overpay menls 



J Charge- any additional fee(s) or underpayments of fees(s) |^ 
under 37 CFR 1.16 and 1.17 

IB public. Credit card Inlbrmalion should not b 



included on this form. Provide credit card 



FEE CALCULATION 



1. BASIC FILING, SEARCH. AND EXAMINATION FEES 





FILING FEES- 


SEARCH FEES 


EXAMINATION FEES 


Application Type 


Fee (i 


Small Entity 


Fee($) 


Small Entitv 


Feet$) 


Small Entity 
FeetSl 


Utility 


330 


150 


500 


250 


200 


100 


Design 




100 


100 


50 


130 


65 


Plant 


200 


100 


300 


160 


160 


SO 


Reissue 


300 


150 


500 


250 


600 


300 


Provisional 


200 


100 


0 


0 


0 


0 



2. EXCESS CLAIM FEES 
Fee Description 

Eacti daim over 20. or for Reissues, eacli claim o' 



Eacli Independent claim ove 
Multiple dependent claims 

Total Claims Extra Claims Feef$) 

-20 or HP X •■ 

HP = highest number of total claiins paid for, if greater than 20 
Itidep. Claims Extra Claims FeefS) 
-3 or HP K 



B than In the original p< 



Small Entttv 
FeetSt Fee(S> 



w Reissues, each independent claim rrore than In the original patent 



Multiple Dependent Claims 



Fee Paid (Si 



HP highest number of independent claims paid far, if greater than 3 
3. APPLiCATIOI*SIZE FEE 

If the specification and drawings exceed 100 sheets of paper, the application size fee due is $250 (3125 for small entity) 
for each additional 50 sheets or fraction thereof. See 35 U.S.C, 4Ha)(1)(G) and 37 CFR 1.1 e(s). 
Total Sheets Extra Sheets Number of each additional 50 orfiraction thereof FeefS) Fee PaldfSl 
-10D /50 (round up to a whole number) x = 



4. OTHER FEE(S) 

Non-English Specification, $130 fee (no small entity discount) 
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A check in the amount of the fee is enclosed. Ore-fnonth-extensioii fee already paid. 
Payment by credit card. Form PTO-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

The Director is hereby authorized to charge any fees which may be required, or credit any 
overpayment, to Deposit Account Number 13-0017 . I have enclosed a duplicate copy of this sheet. 



D applicant/inventor, 

XD assignee of record of the entire interest. See 37 CFR 3.71 

Statement under 37 CFR 3.73(b) Is enclosed. (Form PT0/SB/G6). 
El attorney or agent of record. Registration Number 32.167 
□ attomeyoragentunder37CFR1.34. 1 '^^'^"^ 

imber if acting onder 37 CFR 1.34. > 02 . re:ie53 910.00 CP 



Signature 
Donald J, Pochopien 



Typed or printed name 



Telephone Number 



□ Total of forms are submitted, 



is r^uired by 37 CFK 1.136(3). The inforniation ts required to obtain or ratain a benefit by public wllicli Is to file (and by (tie 
USPT0 10 process) an application, ConlidenKality is govemsd by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This cnlleclion is eslimated to talte 6 minutes to 
complete, including galtieting. preparing, and submiSling tHe completed application form to the USFTO, Time will vary depending upon Ihe individual case. Any 
commetrts on the amount of lime you require to coniplEte this farm and/or suflgestions far reducing this burdan, should be ssnt to the Chief Inronnatinn Officer, 
U.S. Psteirt and Trademail! Oflioo, U.S. Dapartment of Commerce, P.O. Box 1 450, Alexandria. VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORIydS 
TO THIS ADDFfESS. SEND TO: Comnilssioner tor Patents, P.O. Box 1450, Alexandria, VA 2Z31M4S0, 

If you need sssistance in completing the Form, call l'dOO-PTO-9199 and select option 2. 




Under the Paperworit ReiiMction Ad of tB 



PT0/SB/Z2 (12-04) 
Approved for use ihraugh 7/31/20DB. 0MB 0651-0031 
U.S. Palenl and Trademaik Office; U.S. DEPARTMENT OF COMMERCE 
ns are teauired lo respond ki a collection of Infnnnallon unless it displays a valM 0 MB cantml n 



PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 
FY 2005 

■5 puisuant to the Consolidated Apprcpriations Act, 2005 (H.R. 4818).f^ 



kpplicatitjn Number 09/782,594 



Docket Number (Optional) 
13980US02 



Filed February 12,2001 



For ASSEMBLED IMPLANT 



I Examiner Paul B. Prebilic 



This is 3 request urwJer the-provlsions of 37 CFR 1 .136(a) to extend the period for filing a reply in the above identified 
appllcalii3[i. 

The requested extension and fee are as follows (checK time period desired and enter the appropriate fee below): 



□ One month {37 CFR 1,17(a){1)) 

□ Two months (37 CFR 1.17(a)(2)) 
S Three monttis (37 CFR 1 .17(a)(3)) 

□ Four months (37 CFR 1.17(a)(4)) 

□ Five months (37 CFR 1.17(a)(5)) 



$120 $60 

$450 3225 

$1020 /^''-JwOA^'^ 5510 

$1590 P^"^ 5795 

$2160 $1080 



$ 

$ 

$910 

$ 

$ 



□ Applicant claims small entity status. See 37 CFR 1.27. 

E A check in the amount of the fee is enclosed. One-month extensiori fee already- paid. 

□ Payment by credit card. Form PTO-2038 is attached. 

□ The Director has already been authorized to charge fees in this application to a Deposit Account. 

H The Director is hereby authorized to charge any fees which may be required, or credit any 

overpayment, to Deposit Account Number 13-0017 . I have enclosed a duplicate copy of this sheet. 



□ applicant/inventor. 

□ assignee of record of the Gnttre interest. See 37 CFR 3.71 

Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SBra6). 
EI attorney or agent of record. Registration Number 32.167 

□ attorney or agent under 37 CFR 1 .34. 1 "/ffi/EOW BMSfiHfll C0000105 0978^9^ 

^umberlfacting undBr37CFR 1.34. i 02. FCslSSS 910.00 OP 



January 20, 2005 



312-775-3000 

Telephone Number 

tlr representative [s) are required. Submit mulliple fgrms if 



Signature 
Donald J. Pochopien 

Typed or printed name 

NOTE: Signatures of all the invenlnrs or assignees of recori 

more than one signature Is required, see below. 
□ Total of forms are submitted. 

his coileclior of irfonnalion is required by 37 CFR 1.1 36(a). Tfie Information Is required to obtain or retain a benefit by the public whicli Is lo file (and by tne 
USPTO to process) an application. Conlideniiality is governed by 35 U.S.C. 122 and 37 CFR 1-1 1 and 1.14. This colletSion Is estimated to tahe 6 minutes lo 
complele. Incaudina gattiering, preparing, and submiaing ttiB completed application foim (o Ihs USPTO. Time will vary depending upon the Individual case. Any 
ccunments on the amount of time you requliB to complete tills form and/or suggastlons for reducing this burden, should be sonl to iha Chief Information OHlcer, 
U.S. Palenl and Trademark OfUco, U.S. Department of CommarcB, P.O. Box 1453, Alexandria, VA 22313-USO. DO ^OT SEND FEES OR COMPLETED FORI^S 
TO THIS ADDRESS. SEMD TO: Commissioner for Patents, P.O. Box 14Sg, Alexandrfa, VA 2Z313-1<U0. 

if you nest; asstslance in completing We form, call 1-aoo-PTO-9199 end selest option 2. 



EXHIBIT 16 




United States Patent and Ti^ademark Office 



UNITED STATES DEFARTMEMT OF COMMERCE 
Uaited SUts PjiUiil and TradEmilrk OrTict 
Address: COMMISSIONER FOR PATENTS 



AI«aiidriE,VirEini>:a: 



I ATTORWEYDOCICErNO. I CONFIRMATION NO. | 



APPLICATION NO. 



DONALD L POCHOPIEN 
McANDREWS, HELD & MALLOY, LTD. 
CITICORP CENTER, 34TH FLOOR 
500 WEST MADISON STREET 
CHICAGO, IL 60661 



RRST NAMED INVENTOR 
lahxi H. Bianchi 



PREBELEC, PAUL B 



PAPER NUMBEEl 



DATE MAILED; O3/24/20OS 



□ 



Please find below and/or attached an Office communication concerning this application or proceeding. 
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Office Action Summary 


Application No. 

09/782,594 


Applicant{s) 

BIANCHIETAL. 


Examiner 
Paul B. Prebilic 


Art Unit 

3733 





- The MAILING DATE of thisvommuniqation appears an the cover sheet with the correspondence address - 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may bs available under the provisions of 37 CFR 1 ,136(a>. In no event, howevei, may a reply be timely filed 
alter SIX (6) lUIONTHS from lha'matlln g data of this communicalion. 

- .If the period For reply specfTed above is less than thirty (30) days, a reply within the Etatulory minimum of thirty (30} days will be considered timely. 

- If NO period for reply is specilied above, llie maxim jm stalutory paired will apply end witi expire SIX (e> MONTHS from ttie mailing dale of Oris communiqatlon. 

- Failure to reply wiltiin the sal or extended period for reply will, by slalute, cause Iha appllcalion to become A5ANDONED (35 U.S.C. § 133). 
Any reply received by the Office leter than three months after I he mailing dale of this communicalion, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b), 

Status 

1)13 Responsive to cominunication{s) filed on 24 January 2005 . 
2a)n This action is FINAL. 2b)IS This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 0,G. 21 3. 

Disposition of Claims 

4) [gl Claim(s) 26-34 is/are pending in the application. 

4a) Of the above daim(s) is/are withdrawn from consideration, 

5) n Ciaim(s) is/are allowed. 

6) 13 Claim(s) 26-34 is/are rejected. 
?)□ Claim(s) is/are objected to, 

8) U Claim(s) are subject to restriction and/or election requirennent. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) S The drawlng(s) filed on 24 January 2005 is/are: a)S accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the dra\Anng(s) be held in abeyance. See 37 CFR 1 .65(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to, See 37 CFR 1.121(d). 

11) 0 The oath or declaration is objected to by the Examiner. Note the attached Office^dion orfomn PTO-152. 

Priority under 35 U.S.C. § 119 

12) n Acknowledgment is made of a claim for foreign priority uttder 35 U.S.C. § 119(a)-(d) or (f). 
a)n All b)\J Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received, 

2. n Certified copies of the priority documents have been received in Application No. , 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the Intemational Bureau (PCT Rule 17.2(a)), 
* See the attached detailed Office action for a list of the ceftified copies not received. 



Attacliment(5) 

1 ) iSl Notice of R eferences Cited (PTO-fl92) 4) □ I nlerview Summary (PTO-41 3) 

2} □ Notice of Draftsperson's Patent Drawing Review (PTO-S48) Paper No[s)/Mail Date. . 

3) M Information Disclosure Statement(s) (PTO-1 449 or PTO/SBroS) 5) □ Notice of Informal Patent Application (PTO-1 52) 

Paper No(s)/IV!all Date 11/1/04 . 6) □ Other . 

Office Action Summary Part of Paper No /Mail Date 20050319 
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Drawings 

A proposed drawing corrections filed January 24, 2005 have been approved for 

entry. 

Upon review of present claims over the subject matter of the various parent 
applications and related applications, it was determined thai claims- 26-33 have an 
effective filing date of February 12, 2001. In particular, claims 26-31 ^nd 33-34 have 
this date because of the "one or more . , pins", "two or more " or "three" connected bone 
portions in combination with bone pins; there are only 2 bone portions and 4 pins set 
forth as the sole example in the parent application (see Figure 7 and page 17 of 
08/920,630). Furthermore, claims 30 and 32 have this date because of the "cancellous" 
bone portions where the implant constitutes two or more portions that have been 
connected together by press fitting. 

^Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension ofihe "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Long!, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington. 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to-be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 
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Claims 26-34 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 79 of copending 
Application No. 09/941,154. Although the conflicting claims are not identical, they are 
not patentably distinct from each other because the copending claim 79 is read on by 
what is set forth in the claims of this application such claim 79 would be anticipated 
thereby. For this reason, the claims are considered obvious in view of claim 79; seenfn 
re Goodman, supra. 

This is-a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Objections 

Claim 29 is objected to because of the following informalities: 

On line 2 of claim 29, the use of "comprising" is confusing because the bone graft 
has several other elements already set forth in the base claim. For this reason, the 
Examiner suggests replacing "comprising" with —where there are— in order to 
overcome this objection. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specificatjon shall conclude with one cr more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 27 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. On line 4 of claim 27, "said composite bone graft" lacks 
antecedent basis, and thus, the claim scope is considered to be indefinite. 
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Ctaim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made In this Office action: 

A person shall be entiUed to a patent unless - 

(b) the-invention \was patented or described in a printed pjbticatlon In this or a foreign country or in public 
use or on sale in this country, more tiian one year prior to tlie date of application for patent In the United 
States. 

(e) the invention was described in (1) an applicatior) for patent, published under section 122(b), by 
another filed In the United States before ttie invention by the applicant for patent or^Z) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in frie English language. 

Claims 26-31 and 33 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Anderson et a! (US 6,200,347). Anderson anticipates the claim language where the 
bone portions as claimed are the bone grafts (16 and 17 of Figure 7 or elements 2 and 
4 of Figure 1 ) and the pins of Anderson are threaded and do not contain adhesive (see 
column-SrIines 29-33); see also column 19, line 62 to column 20, line 36 and- column 5, 
lines 1-8. The interference fit of Anderson with a smaller hole than the pin is considered 
to be the same as a press fit; see column 5, lines 29-33. 

Claims 26-28, 30, 31, 33, and 34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ellis (US 5,147,367). Ellis anticipates the claim language where the bone 
pieces or bone portions of the same patient are grafted back onto the bones they were 
separated from to form a graft; see the figures, the abstract and column 5, lines 12-56. 
"Graft" is denoted as "anything inserted into something else so as to become an integral 
part of the latter"; Stedman's Medical Dictionary, 23"^ Edition, p. 599. For this reason 
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the separated bone piece(s) are grafts when this term is given Its broadest reasonable 
interpretation. 

With regard to claim 27, the breaks or separations are in cxirtical bone because 
cortical bone is on the outside of bone and it is visible in the drawings. 

With regard to claim 28, the pins of Ellis are cortical bone pins because they are 
for cortical bone the same way a "bone screw" is for bone but can be made of a metal. 

Claims 26, 27, 31, and 33-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ochoa (US 5,716,358). Ochoa meets the claim language where the 
bone pieces or bone portions of the same patient are grafted back onto the bones they 
were separated from to form a graft; see the Figures 4 and 5 as well as column 6. line 
57 to column s, line 47. "Graft" is denoted as "anything inserted into something else so 
as to become an integral part of the latter^; Stedman's Medical Dictionary, 23'^'' Edition, 
p. 599. 

Claims 26-31 and 33-34 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Yaccarino, III (US 6,025,538). Yaccarino anticipates the claim language 
where two or more bone portions are joined with two bone pins; see Figures 8 to 1 5-and 
column 5, line 55 to column 7, line 14. 

With regard to claim 29, Applicants are directed to column 9, lines 55-67. 
Ctaim Rejections - 35 USC § 103 

The following Is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in sectjon 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skili in tlie art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yaccarino, III (US 6,025,538) alone. Yacxarino meets the claim language as set forth in 
the previous rejection, but fails to teach a cancellous bone portion press-fitted in the 
hole as claimed. However, Yaccarino prefers cortical bone for his press-fitted pins and 
states that allograft bone contains both cortical and cancellous bone; see column 1 , 
lines 31 -45. Yaccarino adds that allograft is used to make bone pins. Therefore, it is 
the-Examiner's position that it would have been considered prima facie obvious to make 
the pins of Yaccarino with some cancellous bone in order to better encourage bone 
ingrowth throughout the implant. 

Response to Arguments 

Applicant's arguments with respect to the claims have been considered but were 
not considered persuasive. 

In response to the argument that all the claims have an effective filing date of 
August 23, 1997, the Examiner does not agree and has altered the explanation above 
to point out where the support is lacking. In particular, claims 26-31 and 33-34 have the 
effective filing date of February 12, 2001 because the subject matter of "one or more . . 
pins", "two or more" or "three" connected bone portions in combination with bone pins 
was not disclosed in 08/920,630; there are only 2 bone portions and 4 pins set forth as 
the sole example (see Figure 7 and page 17 of 08/920,630). Furthermore, claims 30 
and 32 have this date because of the "cancellous" bone portions where the implant 
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constitutes two or more portions that have been connected together by press fitting was 
not disclosed in the parent application. 

The remaining argument of the November 22, 2004 response were rendered 
moot in view of the new grounds of rejection set forth. 



The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Applicant should specifically point out the support for any amendments made to 
the disclosure, Including the claims (MPEP 714.02 and-2463.06). Due to the procedure 
outllnedin MPEP 2163.06 for interpreting claims, it is noted that other art may be 
applicable under 35 USC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed. 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action if the application is 
not stored in image format (i.e. the IFW system) or published. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Paul B. Prebilic whose telephone number is 
(571 ) 272-4758. He can normally be reached on 6:30-5:00 M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, McDermott Corrine can be reached on 571-272-4754. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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Primary Examiner 
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PATENT AND TRADEMARK OFFICE 



In the Application of: 

Bianchi, John R., et al 

Serial No.: 09/782,594 



Filed: 



February 12,2001 



For: "Assembled Implant" 
Group Art Unit: 3738 
Examiner: Paul B. Prebilic 



CERTIFICATE OF MAILING 

I hereby- certify that this documeat- and all 
documents referred to herein are being sent by 
first class mail, postage prepaid, to the Mail Stop 
Amendment, Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450, on -this 
date: 

July 15, 2005 

Donald JVPochopien ^ 
Registration No. 32,167 
Attorney for Applicants 



AMENDMENT AND RESPONSE UNDER 37 C.F.R § 1.111 

Mail Stop Amendment 
Commissioner for Patents 
P.O.Box 1450 
Alexandria, VA 223 13-1450 

Sir: 

In response to the Official Action of 03/24/05 (hereinafter "the Official 
Action"), for which a response was due 06/24/05, now extended one month to 07/24/05, the 
Applicants respond as follows: 



Amendments to the Claims: 
Remarks: 



Pages 2-4 
Pages 5-16 



Amendments to the Claims: 



Please substitute the listing of the claims as provided below for any prior listings: 
Claims 1-25 (Cancelled) 

26. (currently amended) An assembled bone graft, comprising: a 
plurality of bone portions layered to forni a__gra& unit, and ono - oF - moro biocompatible-pins 
traversing said graft unit for holding said graft unit together, said assembled bone graft 
does not comprise an adhesive. 

27. (cuirently amended) An assembled bone graft comprising: 

two distinct bone portions of cortical bone, and on e or mor e biocompatible 
pins, wherein said biocompatible pins are of appropriate diameter and press fitted into 
machined holes in. said two bone portions to hold together said two bone portions to form 
said conipositG assembled bone graft. 

28. (currently amended) An assembled bone graft comprising two or 
more connected, distinct, bone portions forming a graft unit, and two or more cortical bone 
pins, said two or more connected^ distinct, bone portions having holes therein for receiving 
said two or moro cortical bone pins, said cortical bone pins keeping said two or more 
connected, distinct, bone portions aligned and connected, without an adhesive. 

29. (currently amended) The assembled bone graft of claim 28 where 
there are cQmprising three two connected, distinct, bone portions. 

30. (previously presented) The assembled bone graft of claim 28, 
wherein said two or more connected, distinct, bone portions are selected ftom the group 
consisting of: cortical bone and cancellous bone. 

31. (currently amended) An assembled bone graft, comprising: 
a first bone portion having one or more holes therein; 

a second bone portion having on e or - mor e holes therein aUgned with the 
holes in said first bone portion; and 
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ona or mer e cortical bone pins press-fitted in said holes for holding said 
first bone portion in juxtaposition to said second bone portion and forming a graft unit. 



32. (currently amended) An assembled bone graft, comprising: 
a first cortical bone portion having a hole therein; 

a second cortical bone portion having a hole therein, said hole in said 
second cortical bone portion aligning with said hole in said jSrst cortical bone portion; 

a cancellou s bone portion cortical bone p in press-fitted in the hole between 
said first cortical bone portion and said second cortical bone portion to fonn said 
assembled bone graft. 

33. (currently amended)^ An assembled bone graft, comprising: 
a first cortical bone portion having one or more holes therein; 

a second cortical bone portion having on e- or - mop e holes therein aligned 
with the holes in said first bone portion; and 

one or more cortical bone pins press-fitted in said holes for holding said 
first cortical bone portion in stacked juxtaposition to said second cortical bone portion and 
forming a graft unit without an adhesive. 

34. (currently amended) An assembled hojie graft, comprising: 
a first bone portion; 

a second bone portion provided on said first bone portion to form a graft 

unit; and 

one or - morc b iocompatible pins inserted into said first bone portion and said 
second bone portion for holding together said graft unit. 

35-60, (cancelled) 

61. (New) TTie assembled implant of claim 31 wherein said cortical 

bone pins are four cortical bone pins. 



62. (New) The assembled implant of claim 33 wherein said cortical 

bone pins are four cortical bone pins. 



REMARKS 

The amendments to the claims do not add new matter. The amendments to the 
claims are consistent with the disclosure ia the specification and in the priority application 
USSN 08/920,630, filed 08/27/97, now abandoned. The Applicants deleted the specific 
recitation of "one or more " "two or more" and "three or more" bone pins in feivor of the more 
generic disclosures in USSN 08/920,630 of the plural term "bone pins" and the more specific 
disclosure of "4 bone pins." The Patent Office has aheady acknowledged support for 'Tour" 
bone pins stating "there are only 2 bone portions and 4 pins set forth as the sole example in 
the parent apphcation," [Official Action at page 2, citing FIG. 7 and page 17.] Support for 
the undesignated plurality "bone pins" is found throughout the specification and is not so 
limited to "4" as shown in FIG. 7. See the specification of USSN 087920,630 at page 5, hnes 
13-15 ("Such stacked implants may be maintained in a unitary association by drilling 
appropriate holes through the height of the implant, and inserting therein appropriate 
retention pins made from any desirable material, including cortical bone. . . ."); and at 
page 17, hnes 10-12 ("Pins, composed of cortical bone, resorbable but strong 
biocompatible synthetic material, or metallic pins of the appropriate diameter are then 
impelled into the holes in the implants such that the implants are formed into a unitary 
body by these pins"); and at page 17, lines 25-28 ("The two halves may be implanted in 
juxtaposition, or holes may be formed in each half, and the halves maintained in contact by 
forcing pins through the holes, in a fashion analogous to- that described above for 
maintaining stacked implants in contact with each other"); emphasis added in bold. Thus, 
the earliest claimed priority application, parent apphcation, USSN 08/920,630, filed 
08/27/97, has written description support for a genus of implants having a plurality of "holes" 
and "pins", a subgenus of FIG. 8 (side by side) having "holes" and pins, a subgenus of 
stacked implants having "holes" and "pins", and a species of FIG. 7A-7B having "four" 
holes and "four" appropriately sized pins. These latter species are now claimed in new 
claims 61 and 62. 

Claim 27, which has been amended to recite that the pins are of 
"appropriate diameter," is supported throughout the specification, including at page 17, 
lines 10-12 ("Pins, composed of cortical bone, resorbable but strong biocompatible 



synthetic material, or metallic pins of the appropriate diameter are then impelled itito the 
holes in the implants such that the implants are formed into a unitary body by these pins."). 

Claim 33, which has been amended to recite that the implants arc "stacked," 
is supportediiTroughotit the specification, including at page 5, lines 13-15 ("Such stacked 
implants may be maintained in a unitary -association by drilling appropriate holes through 
the height of the implant, and inserting therein appropriate retentioa pins made fiom any 
desirable material, including cortical bone ") 

For all these reasons, the. amendments to the claims do not add new matter. 

Summary of the Bases for Objection /Rejection 

The Patent Office has assigned an effective JSling date of.02/12/0r to claims 

26-34. 

Claims 26-34 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting-over claim 79 of copending sister application USSN 
09/941,154. 

Claim 29 is objected to as to its form. 

Claim J27 is rejected under 35 U.S.C. § 112, second paragraph, for allegedly 
being indefinite. 

Claims 26-31 and 33 are rejected under 35 U.S.C. § 102Ce) for allegedly being 
anticipated by U.S. Pat. 6,200,347 (Anderson et al.). 

Claims 26-28, 30, 31, 33 and 34 are rejected under 35 U.S.C. § 102(b) for 
allegedly being anticipated by U.S. Pat. 5,147,367 (Ellis). 

Claims 26, 27, 31 and 33-34 are re rejected under 35 U.S.C. § 102(b) for 
allegedly being anticipated by U.S. Pat. 5,716,358 (Ochoa). 

Claims 26-31 and 33-34 are rejected under 35 U.S.C. § 102(e) for allegedly 
being anticipated by U.S. Pat. 6,025,538 (Yaccarino). 

Claim 32 is rejected under 35 U.S.C. § 103(a) for allegedly being unpatentable 
over U.S. Pat. 6,025,538 (Yaccarino) alone. 

Each of these nine bases for objection and/or rejection are addressed in 
Sections I-DC, respectively, which follow. 
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I. EflTective FilingBate of Claims 26-34 
"one or more" 

The Patent Office contends that claims 26-34 are only entitled to the filing 
date of the present application— February 12, 2001. [Official Action at page 2.] Specifically, 
the Patent Office contends that "claims 26-31 and 33-34 have this date because of the 'one or 
more . . .pins', 'two or more ' or 'three' connected bone portior^s in combination with bone 

pins " [Official Action at_page 2.] According to the Patent Office, "there are only 2 bone 

portions and 4 pins set forth as the^le example in the parent-apphcation." [Official Action 
at page-2, citing FIG. 7 and page 17.] The Applicants respectfiilly submit that the priority 
application (USSN 08/920,630, filed- 08/27/97) teaches the referenced Example, shown in 
FIG. 7, having 2. bone portions and 4 pins. However, the priority application also contains a 
generic teaching in words which supports a plurality of bone portions, which forai a unitary 
construct using the plural designation of "pins" that are inserted in the corresponding plural 
designation "holes" Insofar as these generic terms ("pins" and "holes") do not have the exact 
words "two or more" or "three or more" in front of them, the Applicants have amended the 
claims 26, 28, 31, 33 and 34, deleting the subgenus "one or more" and leaving the genus 
"pins." 

Support for the generic term "bone pins" is found throughout the specification 
of the priority application (USSN 08/920,630 ) and is not so limited to "4" as shown in the 
species of FIG. 7. See the specification of USSN 08/920,630 at page 5, lines 13-15 ("Such 
stacked implants may be maintained in a unitary association by drilling appropriate holes 
through the height of the implant, and inserting therein appropriate retention pins made 
from any desirable material, including cortical bone. . . ."); and at page 17, lines 10-12 
("Pins, composed of cortical bone, resorbable but strong biocompatible synthetic material, 
or metallic pins of the appropriate diameter are then impelled into the boles in the 
implants such that the implants [i.e., bone portions] are formed into a unitary body by 
these pins"); and at page 17, lines 25-28 relative to FIG. 8 ("The two halves may be 
implanted in juxtaposition, or holes may be formed in each half, and the halves maintained 
in contact by forcing pins through the holes, in a fashion analogous to that described above 
for maintaining stacked implants in contact with each other"); emphasis added in bold. 
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Thus, the earliest claimsd-priority appHcation, parent application, USSN 08/920,630, filed 
0^111191, has written description support for the following: i) a genus of implants having a 
plurality of "holes" and "pins"; ii) a subgenus of FIG. 8 (side by side) having "holes" and 
pins; iii) sl subgenus of stacked implants havia^ "holes" and "pins"; and iv) a species of 
FIG. 7A-7B having two bone portions with "four" holes (each) and "foui" appropriately 
sized pins. These latter species are now claimed in new claims 61 and 62. 

For all these reasons, the claims 26-34 have written description support in 
claimed priority appHcation USSN 08/920,630, filed 08/27/97 and are entitled to the claimed 
priority date of 08/27/97. 

"cancellous bone portion" 

The Patent OfSce also contends that claims 30 and 32 are only entitled to the 
present filing date (02/12/017 because "of the 'cancellous' bone portions where the implant 
constitutes two or more portions that have been connected together by press fitting." [OfEcial 
Action at page 2; emphasis added in bold.] The Applicants have amended claim 32, which 
originally recited that a "cancellous" bone portion was press fitted into a hole. As amended, 
claim 32 now recites that a "cortical bone pin" is press fitted in the hole. Accordingly, claim 
32 has written support m priority application USSN 08/920,630, filed 08/27/97. 

Separately, claim 30 recites as follows: 

The assembled bone graft of claim 28, wherein said two or more 
connected, distinct, bone portions are selected from the group 
consisting-^of: cortical bone and cancellous bone. 

The Apphcants respectfully submit that the specification of priority application USSN 
08/920,630, filed 08/27/97, discloses making a shaped implant of "cancellous" bone: 

In figure 3B, there is provided an end-on view of the cancellous 
bone plug 310 after the broaching procedure is completed. As can 
be seen, the internal canal 104 has been converted firom a circular 
canal into a substantially "D^'-shaped canal. As will be 
appreciated firom this disclosure, any of a number of different 
asymmetric shapes in the internal canal 104 may be defined by this 
or analogous means, the principal goal being to provide a purchase 



(referred to herein as a "key_way") within the implant for external 
machining of the implant. 

[USSN 08/920,630 at page 11, lines 7-13; emphasis added in bold.] 

Thus, the priority application -discloses the making and shaping of a "cancellous" "implant." 
Elsewhere, the priority application discloses the "stacking" of the previously disclosed 
"implants" (e.g., which includes the already disclosed cancellous implant): 

In figure 7, there is shown a fiirther aspect of this invention in 
which an implant, either machined as described above, or prior 
to said machining, is further machined so as to allow stacking 

thereof to achieve implants of various heights. 

[USSN 08/920,630 at page 16, line 1 to page 17, line 2; emphasis 
added in bold.] 

Thus, the priority apphcation discloses the stacking of a plural number of "implaats." 

Finally, the specification discloses that these (plural) stacked "implants" are 
held together with pins, such as cortical bone pins: 

. . . alternate methods of producing the implant of desired heights 
disclosed herein may be employed. For example, in a first such 
alternate method, implants of this invention are produced and 
then stacked to provide a unitary -implant of the desired height 
dimensions. Such stacked implants may be maintained in a 
unitary association by drilling appropriate holes through the height 
of the implant, and inserting tiierein appropriate retention pins 
made fi-om any desirable material, including cortical bone, 
bioabsorbable synthetic polymer, titanium or other metallic 
retention pins. 

[[USSN 08/920,630 atpage 5, lines 10-16; emphasis added in bold.] 

Thus, priority application USSN 08/920,630, filed OS/27/97, discloses making a "unitary 
implant" firom the shaped iraplante already disclosed which included an miplant of figure 3 
that was made fi:om "cancellous" bone. 
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"press fitting" 

In construing the "press-fit" limitation, the Patent Office stated that an 
"interference fit" and a "snug fit" (of the cited prior art) "is considered to be the same as a 
press fit." [Official Action of 01/04/05 at^page 3.] In response, the Apphcants wislrto point 
out that the present invention claims priority to USSN 08/920,630, filed OS/27/97, now 
abandoned. A copy of this specification is attached as Exhibit A of the Applicants' Response 
to the Official Action of 11/04/03. This claimed priority application discloses the subject 
matter of claims 27 and 31-33, directed to an assembled implant comprising two cortical bone 
pieces that are held together by cortical bone pins that are press fitted into machined holes in 
the two cortical bone pieces: 

Pins, composed of cortical bone, resorbable but strong 
biocompatible synthetic material, or metallic pins of the 
appropriate diameter are then impelled into- the holes in the 
implants such that the implants are formed into a unitary body 
by these pins. 

[USSN 08/920,630 at page 17, lines 10-12; emphasis added in bold.] 

In a fiirther embodiment of this invention, shown in figure 8, a 
method for assembling the implant of this invention fi-om 
component parts is provided. In figure 8A, there is shown an 
implant 800 composed of two side-by-side halves, 801 A and 
801B. The two halves of the implant are brought into juxtaposition 
to form a unitary implant. The two halves may be implanted in 
juxtaposition, or holes may be formed in each half, and the halves 
maintained in contact by forcing pins through the holes, in a 
fashion analogous to that described above for maintaining 
stacked implants in contact with each other. 

[USSN 08/920,630 at page 17, fines 22-28; emphasis added in bold.] 

Thus, the specification of Applicants' clauned priority apphcation does disclose "forcing" or 
"impelling" pins, i.e., press-fitting pins, into die holes in the two portions of the implant. 

For all these reasons, claims 26-34 are entitled to the priority filing date of 

08/27/97. 
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H. Obviousness Type Double Patenting 

Claims 26-34 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting over claim 79 of copendiag sister application USSN 
09/941 ,154. However, no claims have been allowed in either application, and may be subject 
to amendment. Applicants will reconsider the issue at such time as it is ripe and claims 
become allowed in either application. 

m. Objection as to Form 

Claim 29 is objected to as to its form. In particular, the Patent Ofifice has 
suggested tihat liie use of "comprising" is confusing, and suggested instead the use of "where 
there are." [Official Action at page 3.] ti response, the Applicants have amended claim 29 
consistent with the Patent OfiBce's suggestion. Accordingly, this basis for objection has been 
rendered moot. 

rV, 35 U.S.C. § 112, Second Paragraph (Indefmiteness) 

Claim 27 is rejected under 35 U.S.C. § 112, second paragraph, for allegedly 
being indefinite. According to the Patent Office, the use of "said composite" in claim 27 
lacks antecedent basis. In response, the Applicants have amended claim 27 by deleting the 
phrase "said composite" and replacing it witii "said assembled" bone graft for which there is 
antecedent support. Accordingly, this basis for rejection of claim 27 has been rendered moot. 

V. 35 U.S.C. § 102(e) over U.S. Pat. 6,200^47 (Anderson) 

Claims 26-31 and 33 are rejected under 35 U.S.C. § 102(e) for allegedly being 
anticipated by U.S. Pat. 6,200,347 (Anderson et al). Anderson has an earliest claimed 
priority filing date of 01/05/99. Applicants have again amended claims 26-34 in conformity 
with the Applicants priority application USSN OS/920,630, filed 08/27/97. Moreover, in 
Section I herein, the Applicants have cited to those portions of Applicants' claimed priority 
application USSN 08/920,630, filed 08/27/97, that support claims 26-31 and 33. 



Accordingly, Anderson, which has an earliest claimed priority date of 01/05/99, is not prior 
art against the present claimed invention . 

VI. 35 U.S.C. § 102(b) over U.S. Pat. 5,147,367 (Ellis) 

Claims 26-28, 30-31 and 33-34 are rejected under 35 U.S.C. § 102(b) for 
allegedly being anticipated by U.S. Pat. 5,147,367 (Ellis). According to the Patent Office, 
"Ellis anticipates tbe-clSm language where the bone pieces or bone portions of the same 
patient are grafted back onto the bones they were separated from to form a graft. . . ." 
[Official Action at page 4, citing Ellis at the figures, the abstract, and column 5, lines 12-56; 
emphasis added in bold.] Thus, in the bolded language above, the Patent Office 
acknowledges that Ellis discloses binding the bone back to its origin al location (i.e., the 
location that it was "separated from"). As support for its position, the Patent Office cites to 
Stedman's Medical Dictionary, 23"* Edition at page 599 for the definition of "graft" as 
"anything inserted into something else so-as to become an integral part of the latter." [Official 
Action at page 4.] However, die definition upon which the Patent Office relies misses the fine 
part of the definition which requires that the "anything" come fi-om a "different site or 
source." As support for the Applicants' position, the Applicants cite to the following three 
medical dictionaries, including Stedman's, as relied upon by the Patent Office, which did 
include the definition of "bone graft""as specifically recited in Applicants' claims: 

graft - a tissue or an organ taken fi-om a site or a person and inserted 
into a new site or person, performed to repair a defect in structure. 

[Exhibit A: Mosbey's Medical, Nursing and Allied Health 
Dictionary, The C.V. Mosbey Co., St Ix)uis, 1990, Eds. Glanze, et 
al., at page 531 ; emphasis added in bold.] 



grafting - The implantation of skin or other tissue, from a different 
site or source, to replace damaged tissue. 

[Exhibit B: Doriand's Illustrated Medical Dictionary, W.B. Saunders 
& Co., 24the Edition, Philadelphia, 1965, at page 629; emphasis 
added in bold.] 
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bone graft - bone transplanted from a donor site to a recipient site. 

[Exhibit C: Stedman's Medical Dictionary, 24* Edition, Williams & 
Wilkins, Baltimore, 1982, at page 604, emphasis added in bold.] 

Thus, the art as a whole, including the dictionary relied upon by the Patent OfSce, recognizes 
that a "graft" is tissue that comes from a "different site or source." Accordingly, when Ellis 
discloses binding a fracture piece of bone back to its original location, it is not a "graft" 
because the broken piece of bone is not from a "different site or source" or from a "donor 
site," nor is it moving to a "new site." For all these reasons, claims-26--28, 30-31 and 33-34 
are not anticipated by U.S. Pat. 5,147,367 (Ellis) under 35 U.S.C. § 1020). 

VII. 35 U.&.C. § 102(b) over U.S. Pat. 5,716,358 (Ochoa) 

Claims 26, 27, 31 and 33-34 are rejected under 35 U.S.C. § 102(b) for 
allegedly bemg anticipated by U.S. Pat. 5,716,358 (Ochoa). According to the Patent Office, 
"Ochoa meets the claim language where the bone pieces or bone portions of the same patient 
are grafted back onto the bones they were separated from to form a graft. . . ." [Official 
Action at page 5, citing Ochoa at Figures 4 and 5, and coliunn 6, line 57 to col. 8, line 47; 
emphasis added in bold.] In the boldedianguage above, the Patent OfiBce acknowledges that 
Ochoa discloses binding the bone back to its original location (i.e., the location that it was 
"separated from"). As support for its position, the Patent OfBce cites to Stedman's Medical 
Dictionary, 23*^ Edition at page 599 for the definition of "graft" as "anything inserted into 
something else so as to become an integral part of the latter." [Official Action at page 5.] 
However, the definition upon which the Patent OfBce relies misses the fine part of the 
definition of "graft" which requires that the "anything" come from a "different site or 
source." As support for the Applicants' position, the Applicants cite to the following three 
medical dictionaries, including Stedman's, as relied upon by the Patent Office, which did 
include the definition of "bone graft" as specifically recited in Applicants' claims: 

graft - a tissue or an organ taken from a site or a person and inserted 
into a new site or person, performed to repair a defect in structure. 
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[Exhibit A: Mosbey's Medical, Nursing and Allied Health 
Dictionai^', The C.V. Mosbey Co., St Louis, 1990, Eds. Glanze, et 
al., at page 531; emphasis added in bold.] 



grafting - The implantation of skin or other tissue, from a different 
site or source, to replace damaged tissue. 

[Exhibit B; Borland's Dlustrated Medical Dictionaty, W.B. Saunders 
& Co., 24the Edition, Philadelphia, 1965, at page 629; emphasis 
added in bold.] 

bone graft - bone transplanted from a donor site to a recipient site. 

"[Exhibit C: Stcdman's Medical Dictionary, 24* Edition, Williams & 
Wilkins, Baltimore, 1982, at page "604, emphasis added in bold.] 

Thus, the art as a whole, including the dictionary reUed upon by the Patent Office, recognizes 
that a "graft" is tissue that comes &om a "different site or source." Accordingly, when 
Ochoa discloses binding a fractured piece of bone back to its original location, it is not a 
"graft" because the broken piece of bone is not from a "different site or source" or from a 
"donor site," nor is it moving to a "new site." For all these reasons, claims 26, 27, 31 and 
33-34 are-not anticipated by U.S. Pat. 5,147,367 (Ellis) under 35 U.S.C. § 102(b). 

Vin. 35 U.S.C. § 102(e) over U.S. Pat. 6,025,538 (Yaccarino) 

Clahns 26-31, and 33-34 are rejected under 35 U.S.C. § 102(e) for allegedly 
being anticipated by U.S. Pat. 6,025,538 (Yaccarino). Yaccarino has an earliest claimed 
priority filing date of 01/20/98. Applicants have again amended claims 26-34 in conformity 
with the Applicants priority apphcation USSN 08/920,630, filed 08/27/97. Moreover, in 
Section 1 herein, the Apphcants have cited to those portions of Applicants' claimed priority 
application USSN 08/920,630, filed 08/27/97, that support claims 26-31 and 33-34. 
Accordingly, Yaccarino, which has an earUest claimed priority date of 1 1/20/98 is not prior 
art against the present claimed invention. 
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IX. 35 U.S.C. § 103(a) over U.S. Pat. 6,025^38 (Yaccarino) 

Claim 32 is rejected under 35 U.S.C. § 103(a) for allegedly being unpatentable 
over U.S. Pat 6,025,538 (Yaccarino) alone. Yaccarino has an earliest claimed priority filing 
date of 01/20/98. The Applicants "have amended claim 32, which originally recited that a 
"cancellous" bone portion was press fitted into a hole. As amended, claim 32 now recites that 
a "cortical bone pin" is press fitted in the hole. Support for "cortical bone pins" is found in 
AppUcants' priority application USSN 08/920,630, filed 08/27/97, at page 17, lines 10-12 
("Pins, composed of cortical bone, resorbable but strong biocompatible synthetic material, 
or metallic pins of the appropriate diameter are then -impelled into the iioles in the 
implants such that the implants [i.e., bone portions] are formed into a unitary body by 
these pins"); and at page 17, lines 25-28 relative to FIG. 8 ("The two halves may be 
implanted in juxtaposition, or holes maybe formed in each half, and the^halves maintained 
in contact by forcing pins through the holeSj in a fashion analogous to that described above 
for maintaining stacked implants in contact with each other"); emphasis added in bold, 
Accordingly, claim 32 has written support in priority application USSN 08/920,630, filed 
08/27/97. Therefore, Yaccarino, which has an earUest claimed priority date of 1 1/20/98 is not 
prior art against the present claimed invention. 

CONCLUSION 

Claims 26-34 are pending and subject to rejection. Claims 61-62 have been 
added by amendment herein. 

The Apphcants have shown that claims 26-34 have an effective filing date of 
08/27/97. The rejection of claims 26-34 under 35 U.S.C. § 102(e) for allegedly being 
anticipated by U.S. Pat. 6,200,347 (Anderson et al.) or U.S. Pat. 6,025,538 (Yaccarino) have 
been rebutted. The rejection of claims 26-28, 30-31, and 33-34 under 35 U.S.C. § 102(b) for 
allegedly being anticipated by U.S. Pat. 5,147,367 (Elhs) have been rebutted. The rejection of 
claims 26, 27, 31 and 33-34 under 35 U.S.C. § 102(b) for allegedly being anticipated by U.S. 
Pat. 5,716,358 (Ochoa) have been rebutted. The rejection of claim 32 under 35 U.S.C. § 
103(a) for allegedly being unpatentable over U.S. Pat. 6,025,538 (Yaccarino) alone has been 



rendered moot by the amendment herein. Finally, the above-recited bases for rejection should 
not be applied to newly submitted claims 61 and 62 for the reasons already provided herein. 

Claims 26-34 and 61-62 are in condition for allowance. Their allowance is 
respectflilly requested. 
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graduate Record Examination 5- 

•ces) to st^^'y ^ personnel issues in medicine. The Com- 
Ilittee issued its final report in September 1980. Among its 
"inclusions were those regarding Che supply of nurses in 
expanded roles, including nurse practitioners and nurse tnid- 

mdoate Record Examination (GRE), an examination 
atoinistered to graduates of institutions of higher learning. 
The scores are used as criteria for admission to masters and 
doctoral programs in many institutions and areas of special- 
iiatiod, including nursing. The examination tests verbal and 
ntathematic aptitudes and abilities. 

GR/UE, abbreviation for |enerally recognized as effefe 

flitft [Gfc graphion stylus] , a tissue or an organ taken from 
a site or a person and inserted into a new site or person, 
performed to repair a defect in structure. The grrf^ may be 
temporary, such as an emergency skin transplant for- exten- 
sive bums, or permanent, such as the grafted tissue growing 
10 become a part of the body. Skin, bone, caitiUge, blood 
vessel, nerve, muscle, cornea, and whole organs, such as the 
kidney or the heart, may be grafted. Preoperative care focus- 
es on a high protein diet and vitamins to ensure optimum 
physical condition and on freedom from infection- Under 
general or local anesthesia the tissue - Is transferred and su- 
tured into place. Rejection is the major complication: fever, 
pain in the graft area, and evidence of loss of function 4 to 1 3 
days after the procedure are indicative of rejection. Inunu- 
nosuppressive drugs are given in large doses to suppress an- 
tibody producdon and rejection. Even if an early reaction is 
blocked, late rejection may occur 1 year or more after the 
^ is done. Also called transplant. See also allograft, 
autograft, isograft, skin graft, xenograft, 
graft-versus-host reaction, a rejection response of cer- 
tain grafts, especially bone marrow. It involves an incom- 
patibility resulting from a deficiency in the immune response 
of some patients and is commonly associated with inade- 
quate immunosuppressive therapy. Characteristic signs may 
include skin lesions with edema, eiythema, ulceration, scal- 
ing, and loss of hair. Such reactions may also cause lesions 
of the joints and the heart and hemolytic anemia with a pos- 
itive Coombs' reaction. The- graft-versus-host reaction is 
similar to the Type IV reaction in hypersensitive individuals 
who receive tuberculin injections. Some experts believe that 
it involves certain immunologically active cells that origi- 
oate as the result of defective tolerance mechanisms or as the 
result of somatic mutation of certain host cells. Also called 
homologous disease. 

Graham's \svf, the law stating that the rate of diffusion of 
a gas through a liquid (or the alveolar-capillary membrane) is 
directly proportional to its solubility coefficient and inverse- 
ly proportional to the square root of its density. 

grain (gr> [L granwn seed], the smallest unit of mass in 
avobJupois, troy, and apothecaries' weights, being the same 
in all and equai to 4.79891 mg. The troy and apothecaries' 
ounces contain 480 grains; the avoirdupois ounce contains 
437.5 grains. 

grain itch, a skin condition caused by a mite that lives m 
grain or straw. The lesion consists of an intensely itchy, 
urticarial papule surmounted by a tiny vesicle. 

gram (g, gm) [L gramma small weight], a unit of mass in 
the metric system equal to Viooo of a kilogram, 15.432 



^ grand mai seizure 

grains, and 0,0353 ounce avoirdupois. The preferred abbre- 
viation is g. 

■gram, -gramme, 1. a combining form meaning a 'draw- 
ing': cephalogram, mammQSram, splenogram. 2. a com- 
bining form meaning 'I/IOOO kilogram': centigram, deca- 
gram, microgram. 
gram calorie. See calorie. 

gram-equivalent weight (gEq), an equivalent weight of a 
substance calculated as die gram mass that contains, re- 
places, or reacts with (directly or indirectly) the Avogadro 
number of hydrogen atoms. As 1 atom of sulfur (atomic 
weight 32) combines with 2 atoms of hydrogen (atomic 
weight 1), the gram equivalent weight of sulfur is 32/2 = 
16. 

gram-molecular weight (gmW), an amount in grams 
equal to the molecular weight of a substance, or the sum of 
aU the atomic weights in its molecular formula. In the ex- 
ample of carbon dioxide (CO2) , its gram molecular weight is 
12 (atomic weight of carbon) -1-2x16 (atomic weight of 
oxygen), or 44 g. See also mole, molecular weight, 
gram-negative [Hans C. J. Gram, Danish physician, b. 
1853; L negare to say no], having the pink color of the 
counterstain used in Gram's method of staining microorgan- 
isms. This property is a primary method of characterizing 
organisms in microbiology. Some of the most common 
gram-negative pathogenic bacteria are Bacteroides fragiiis. 
Brucella abortus, Escherichia coli, Haemophilus infiuen- 
zae, Klebsiella pneumoniae. Neisseria gonorrhoeae, Pro- 
teus vulgaris, Pseudomonas aeruginosa. Salmonella typhi. 
Shigella dysenteriae, and Yersinia pestis. 
gram-positive [Hans C. J. Gram; L postlivus], retaining 
the violet color of the stain used in Gram's method of stain- 
ing microorganisms. This property is a priniary method of 
characterizing organisms in microbiology. Some of the most 
common kinds of gram-positive pathogenic bacteria are Ba- 
cillus anthracis, Clostridium, Mycobacterium leprae, Myco- 
bacterium tuberculosis. Staphylococcus aureus. Streptococ- 
cus pneumoniae, and Streptococcus pyogenes. 
Gram's stain [Hans C. J. Gram], the method of staining, 
microorganisms using a violet st^n, followed by an iodine 
solution, decolorizing with an alcohol or acetone solution, 
and counterstaining with safranin. The retention of either the 
violet color of the stain or the pink color of the couiiterstain 
serves as a primary means of identifying and classifying bac- 
teria. Also called Gram's method. See also gram-nega- 
tive, gram-positive. 

grand mal seizure [Fr, great; iUness; saisir to seize], an 
epileptic seizure characterized by a generalized involuntary 
muscular contraction and cessation of respiration followed 
by tonic and clonic spasms of the muscles. Breathing re- 
sumes with noisy respirations. The teeth may be clenched, 
the tongue bitten, and control of the bladder lost. As this 
phase of the seizure passes, the person may fall into a deep 
sleep for 1 hour or more. Usually, the person has no recall of 
the seizure on awakening. A sensoiy warning, or aura, usu- 
ally precedes each grand mal seiznire. These seizures may 
occur singly, at intervals, or in close succession. Anticori- 
vulsant medications are usually prescribed as prophylaxis 
against grand mal seizures. Compare focal seizure, petit 
mal seizure, psychomotor seixure. 
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grafting 6! 

pocket, fascia g., a graft taken ftom the fascia 
lata or from the lumbar fescia. fascicular g., 
a nerve graft in which the bundles of nerve fibers 
are approximated and sutured separately, fat 
g., a graft of fat freed from its bed: used in filling 
depressjons. free g., a graft of tissue completely 
freed from its bed. full-tlUctaiBss g., a akin 
graft consisting of the full thickness of the akin, 
with none o£ tiie subcutaneous tissue, gauntlet 
g., pedicle g. GllUes' g., rope g. teteroder- 
mlc g., a skin graft taken from the body of a 
person other than the patient, heterologous 
_g., heterograft. homologous e., homograft. 
hyperplastic g., a akin graft which is in a state 
of active repair, as In recovery from inflammation, 
implantation g., a graft in which small pieces 
of skin are embedded in granulation tissue, is- 
land g., a flap of skin and subcutaneous tissue 
with a pedicle containing the nutrient vessels. 
18 ologous g. , isograf t. Jump g., a pedicle graft 
trBmsferred from one location to another in suc- 
cessive stages. Kranse-Wolf e g., a graft of full 
thickness of the skin, lamellar g. , replacement 
of the superficial layers of an opaque cornea by a 
thin layer of clear cornea from a donor eye. 
Ollier-Thiersch g., a very thin graft including 
the epidermis and neaily always Bome of the 



cover the line of enterorrhaphy. OSSeouS g., 
bone g. pedicle g., a graft oonsiEting of the full 
thickness of the gkin and the subcutaneous tissue 
attached by a pedide. penetrattog g., a ftll- 
thickness corneal transplant, periosteal g., a 
piece of periosteum applied to a denuded area 
of a bone, pinch g., a piece of skin about J in. 
in diameter, obtained by elevating the akin with a 
needle and sHcing it off with a knife. The thicknesfl 
of the graft may vary, but it is always free of fat. 
Reverdln g., epidermic g. rope g., a graft 
made by elevating a long strip of tissue from its 
bed except at the two extrenuties, the cut edges 
then beiBgEutured together to form a tube, seed 
g., implantation g- Sieve g., a graft in which 
the portion of ebin to be removed has had circular 
islands cut out of it, these islands being left on the 



lageda 



az) [Thomas Graham, Eng- 



slctn g., a bit of skin implanted to 
a lost part of the integument, sleeveg.. 



a graft for repairing traumatic gaps in nerves by 
sleevelike extensiOD from the distal atump which 
is sutured to the central Btmnp. spllt-Sfeln g., a 
skin graJt consisting of only half the ekin thick- 
ness. Stent g., Esser g. thIClt-spUt g., a 
skin graft cut in large pieces, often including 
about two thirds of the ftill thickness of-the skin. 
Thiersch's g., Ollier-Thiersch g. thyroid g., 
a piece of the thyroid body implanted in the tis- 
sues as a remedy for myxedema, tulie g., tun- 
nel gv rope g. white g., avescular g. Wolfe S 
g., Wolfe-Hrauae g., Krause-Wolfe g. zoo- 
plas tic g. , animal g. 



;9 Grandry's corpuscles 

(each grain united with an achromatic thread) in 
the ovum. 

graiuage (grfin'ij). Weight in grains or parts of a 
grain. 

gram (grani) [Fr. gramme]. The basic unit of mass 



'a roarfc). Word termination meaning that which is 
written or recorded. 

Gram's method, stain, solution- (grama) 
[Hans Christian Joachim Gram, Danish physician, 
1S53-1938]. See Table of Stains aid Staining 
Methods, under stot'n, and also under-sfffufuin, 

gramicidin (grata l-ei'dio). An antibacterial sub- 
stance produced by the growth aiBacilius breiiis, 
one of tiietwo principal components of tyrothricin. 
Called- also gramicidin D. 

gramine (gram'in). A crystalline indole alkaloid, 
CuHkNi, from barley. 

gr aminin (graml-nin) . A fructosan from rye £ouf. 

gram-ion (gram-i'on). A quantity of an ion whose 
weight in grams in numerically equal to the atomic 
weight of the ion. 

gramme (gram) [Fr.]. Gram, 

grammeter (gram'me-ter). A unit of work, rep- 
resentdng the energy expended in raising 1 Gm, 
of waight 1 meter vertically against-giavitational 
force. It is one thousandth of a kilogranuneter, or 
about 987000 erga, 

grammole (gram'mol). Giam-molecule. 

gram-molecule (gram-mol'S-kfil). Ab many 
grama of a substance as are numerically equal to 
its molecular weight. 

gram-negative (gram-neg'ah-tiv). Losing the 
stain or decolorized by alcohol in Gram's method 
qf staicdug, a primary characteristic of certain 
microorganisms (see Table). 

gram-positive (giata-pozK-tiv) . Retaining the 
stain or resisting decolorization by alcohol in 
Gram's method of Btainin|, a primary character- 
istic of certain microorgannsniE (see Table). 

Table op Gkam-Nbcatcve and Gram-Positive 
Bacteria 
(After 'Wakainan and Schati) 



Gram-Neeative 



Aerohacter aero^encs 
Brucella abortus 
Brucella melitetisia 
Brucella aula 



-Neisseria intrscelLulsria 
PusteuTeUa lepiaeptJca 
Fssteorella pestia 



Klebsiella pneiimc aiac 
Halleoniyces mallei 
NelBseria EonotrhoBBE 



Cloatridium Bordetli 
Cloatridiom tetani 
Clostridium welcbii 
Coryue'bacUriuni 

diphtberise 
Piplocoecus pneumoniae 



Salmonella. aertxycEB 
Salmonella enteritidia 
SalmaneUa sehottmOUeri 
SaJmonella suipestifer 
Shigella paiad?Genteriae 



Strept. hemolytlcua 
StrepL lactis 
Strept. anllvarius 
Stxepb. viridans 



■like , 

ring as two species, G. penmys'ci and G. tal'pae, 
infecting deer mice and moles, respectively, 
grahamellosis (gra'am-el-o'sia). Infection with 
organisms of the genus GraAome/ta. 

(gran) [L. gm'nu.jn.]. 1. A seed, espedaJy of 
._ sal plant. 2 . The twentieth part of a scruple: 
(65 gram, cayenne pepper g's, brown crys- 
^ of uric add in the urine. V-Bhaped g's, a 
system of separate grains of colorable material 
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m 

05 
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granatonin (gran-ah-to'nin). Pseudopelletierin. 
granatum (grah-na'tum), gen. groTia'ti [L,]. 

Pomegranate. 
Grancher's disease, system (grahn-ahaz) 

[Jacques Joseph Grancker, French phyaidan, 1843- 

ld07J. See under disease and system. 
grandiosity Cgraa'de-osl-te), A condition char- 

actcriied by delusions of grandeur, 
grand mal (grahn mahl). See epiJepv 
Grandry's corpuscles (grahn'drez) [French 

anatomist of the 19th century]. See under cor- 
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graft 



adipoderm^ g., dermal-fat g. 
allogeneic g., bIIq graft. 

Bnastomosed g., one tn which circulation is established by 
surgical anastomoses of Mood vessels. 
aniniBl g., zoograft. 

BUKraentatloa ^ S- of malciial used 10 increase the size, 
stiape, or volume of a structure. 
autochtfaoDQUs g,, aulograft. 
autodermic g., a skin autograft, 
autogenous g., autograft, 
autologous g., autograft, 
autoplastic g., autograft. 

Blair-Brown g., a split-skin g. of intermediate thickness, 
bone g., boae transplanted from a donor Mte to a 
recipient site. 

brephoplastic &, a g- from an embryo or newborn to an 
adult. 

cable &, a multiple strand nerve g, arranged as a pathway 
for reEeneration of axons. 

chessboard g-'s, obsolete synonym tor postaE*: stamp g.'s. 

chip g., a g. utiliziDg. small pieces of cartilage or bone 
vshich is packed into a bone defect 

chqriasUBntoic g., transplanting of living material to the 
chorioallantoic membrane of_thc embryonic chick. 

composite g.,. a g. composed of several stmctUFis. such 
as skin and cartilage or a fuU-ttuckness segment of the ear.- 

eomeal g., keratoplasty. 

cutis s-, g. of coriunir from which epidermis and 
subcutaneous tissue bavc been separated. 

Davis e.'s, small pieces (2 to 3 mm) of full-thickness skin. 

delayed g., application of a skin fi. after waiting several 
days for healthy granulations to form. 

dermal B-~, a g. of dermis, made fromrsl^in by cutting away 
a thin split-skin g, 

dennal-fat g., adipodcraial g.i a dermal g. with attsched 



Douglaa e-t obsolete aponym for sieve g. 

epidermic g., a g. supposed to contain only epidermis. 

Esser g., inlay g- 

fascia g. of Gbroua tissue.- usually the fasda lata, 
fsscicular a nerve g. La which ach bundle of fibers is 
approximated and sutured separatdy. 
tat a free g. of fat. 

filler fr, a g. used for the filling of defects, e-g., filling a 
cyst with bone chips. 

tree g., a g. transplanted without its normal attachments, 
or a pedicle, from one site to another. 

hiU-thickness g-, a g. of the full-thiCkness-o^skin and 
subcutaneous tissue. 

ftmiciilar g-i a nerve g. in which each funiculus (com- 
posed of two or more fasciculi) is approximated and 
sutured separately. 

faeterologous g., hcterogrsft. 

heteroplastic s-. heterograft. 

heterospecUic g.. heterograft. 

heterotopic g., transplantation of a tissue or organ into 
a position it normally does not occupy. 

homologous g., homograft. 

homoplastic Zt homograft. 

hyperplastic B-t a g. in active proliferation. 

implantatioa g., placing of Davis g.'s deep into the 
interstices of granulation tissue 

Infusion g., transplantation by injection of a suspension 

inlay g., epithelial inlay; Esser g. or operation; a skin g. 
wrapped Cra.w side out} around a bolus of dental compound 
and inserted into a prepared surgical pocket. 

Interspecitic g,, heterogrsft. 

isogeneic g., isograft. 

tsologous E-t isograft- 

Isoplastic g., isograft. 

Krause g., a full-thickness skin g. 



onlay e., a bone g. applied 
bone(s). 

orthotopic g., transplantation of a tissue 
its normal anatomical position, 
osteoperiosteal g., a g. of bone with 



mucosal a g. of mucous membrane, usually the 
lull-thtckness of the lining of the cheek or lower lip. 

nerve e., a nerve, or part of a nerve, used as a g. 

Oilier &. Ollier-Thiersch g.; Thiersch g.; a thin split-skin 
g., usually in small pieces. 

omental S-i a segment of omeatum, with its supplying 
blood vessels, transplanted as a tree flap to a distant area 
and revascularized by arterial and venous anastomoses. 



-Eram 

outside of the recipient 
Ofgan into 
s attached 



pinch 8., Reverdin g.; small bits of skin, partiiJ- or 

hill-thickness, removed from healthy area and seeded in 

site to be covered- 
porcine g., a split-skin g. from a pig, applied to a raw area 

on a. human as a temporary dressing, 
postage stamp pieces cut from a sheet of 

split-skin g. 

primary skin a skin g. transferred immediately after 



the 



of a n 



punch g.'s, small g.'s of the full-tbickness of the scalp, 
removed with a circular punch and transplanted to a bald 
area to grow hair. 
Reverdin e., pinch g. 



1 full-thickness skin g. taken after 



cuttinp 



multiple holes in it with a circular punch, thus leaving 
islands of skin in the donor area to heal it. 

skin g., a piece of skin transplfliited from one part of the 
body to another to cover a denuded area. 

sleeve g.^ a g. for repairing a severed nerve by connecting 
central and peripheral ends with a sleevelike structure. 

spUt-sUn.g., a g. consisting of part of the thickness of the 
skin, aJl of the epidermis and part of the dermis. See 
also Blair-Brown g. 

Stent g^ an inlay skin g., or a skin g. licld to place by a 
tie-over dressing- 

syngenelc isograft. 

tendon ^ a g* of tendon, as in tendon transplantation, 
tliick^plit c a g. with a thickness of about three- 
quarters of the skin. 
Thiersch g,, OUier g. 

vascularized g., the state of a g. after the recipient 
vasculature-has been connected with the vessels in the g. 

white g., hyperacute rcjectioa of a skin allograft. 

WoUe g., Wolfc-Kiause g.; a full-thickness skin g., but 
without any subcutaneous fat. 

xenogeneic g., a term sometimes used to denote g.': 
between anitnals from phylogcnically widely separated 

zooplastic 2X>ograft, 
graff ing. Transplanting a graft, 
bone g., osteoplasty (I). 

Thomas, English chemist, 1805-1869. See G. s 



Grabamel'la [ G. S. Graham- Smith]. A genus of aerobic 
nonmotile microorganisms (order Rickeltsiales) contain- 
ing long or short, rod-shaped. Gram-negative cells which 
resemble those of Bartanellnbut which are less pleomorph- 
ic. These organisms occur within the erythrocytes of lower 
mammals, but they appear to be nonpathogenic and do not 
affect the health of the host. The type species is G. talpae. 
G. peromys'cl, a species that occurs naturally in the deer 

G. tal'pae, a species found in the erythrocytes of moles; 
it is the type species of the genus G. 
Graham Steell, British physician. 1851-1942. Sec G. S.'s 



grain [ L. granum}. I. Cereal plants; e.g., com, wheat, rye. 
2. A Std of one of the cereal plants. 3. A minute, hard 
particle of any substance, as of sand, 4 (grl. A unit of 
weight, '/« dram, avoirdupois ounce, '/m Troy 

ounce, 1/S7M Troy pound, 1/7100 avoirdupois pound; the 
equivalent of 0.064g g. 
S. alcoboli alcohol (2>. 

grains. Hyaline bodies within the homy layer of epidermis, 
found in keratosis follicular]:. 

Gram, Hans C. J., Danish bacteriologist, 1853-1938. See 
G.'s iodine, stain; Wdgert-G. stain. 

gram (g). A unit of weight in the metric or centesimal 
system, the equivalent of 1S.432 grains. 

-gram [ G. gramma, character, mark]. Suffij denoting a 
recording, usually by an instrroicnt. Cf. -graph. 
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under-ttie provisions of 37 CFR 1 . 1 36(a). In no event, However, may a reply tie Umeiy fiied 
after SIX (5) MONTHS from-tlie maiiing date ofthlscommunlcatior). 

- ir NO period for reply Is spedlied above, (he maximuni statutory period will apply and will expire SIX (6) I^OMTHS from \\\e nnaiiing dale of IMs communlcalion, 

- Failure lo re ply within the sel or extended period for reply i«ill,-b/-stalute, cause Ihe application to become ABANDON ED (35 U.S.C. § 1 33). 
Any reply received by the Oftice later tiian three monthE after Uie mailing date or itiis commu nicaUor , even if timety ni ed, may reduce any 
earned pater^t term adjustmerM See 37 CFR 1.70 4(b). 

Status 

1 )|3 Responsive to communication(s) fileid on 19 July 2005 . 
2a)M This action is FINAL. 2b)n This action is non-final. 

3) n Since this appiication is in condition for allowance except for formal matters, prosecution as to tiie merits is 

closed in accordance witii tlie practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Clairis 

4) 13 Claim(s) 26-34.61 and 62 is/are pending in the application. 

4a) Of1he above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claimfs) 26-34,61 and 82 is/are rejected. 
?)□ Claim(s) is^are objected to. 

8) 0 Claim(s) are subject to .restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner, 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1 .S5{a). 
Replacement drawing sheet(s) including the con-ection Is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

1 1) n The oath-or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119{a)-(d) or (f). 
3)0 All b)U Some * 0)0 None of: 

1. Q Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau {PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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1) S Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Papei" No(s)/iVlall Date. . 

3) □ Irformalion Disclosure Statement(s) (PT0.1449 or PTO/SB/OB) 5) □ Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mall Dale . 6) □ Other: , 

J.S. patent snd Trademar)< ORics 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper NoMsW Date 20050926 
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Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 11 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); in re Longi, 759 F.2d 887, 225 
XLSPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel. 422 F.2d 438, 164- USPQ 619 (CCPA 1970); and In re Thonngton, 
418 F.2d-528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be- 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting-ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.T30(b). 

Effective January 1, 1994, a registered attomey or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 26-34 and 60-61 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claim 79 of 
copending Application No. 09/941,154. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because the copending claim 79 is read 
on by what is set forth in the claims of this application such claim 79 would be 
"anticipated" thereby. For this reason, the claims are considered obvious in view of 
claim 79; see In re Goodman, supra. 

Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102- that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale in this country, more than one year prior to the dale of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122Cb). by 
another filed in the United Stales before the invention by the applicant for patent or (2) a patent 
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granted on an application for patent by another filed In the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 26-34 are rejected under 35 U.S.C. 102(b) as being-anticipated-by Ellis 
(US 5,147,367). Ellis anticipates the. claim language where the bone pieces or bone 
portions as claimed are the bone portions of the same patient grafted onto the bones 
they were separated from to form a graft in Ellis; see the figures, the abstract and 
column 5, lines 12-56. "Graft" is denoted as "anything inserted into something else so 
as to become an integral part of the latter"; Stedman's Medical Dictionary, 23^*' Edition, 
p; 599. For this reason, the separated bone pieces are grafts when this term is given its 
broadest reasonable interpretation. 

With regard to claim 27, the breaks or separations are in cortical bone because 
cortical bone is on the outside of bone as is visible in the drawings. The pins used are 
inherently press-fitted into the holes formed because they are held there by a friction 
tight fit. Without this type of fit, they would not function properly. 

With regard to claims 28 and 32, the pins of Ellis are cortical bone pins because 
they are for cortical bone the same way a "bone screw" is for bone even though it can 
be made of a metal. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C- 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to whicli said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 61 and 62 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Ellis (US 5,147,367). Ellis discloses- using "any number of pins or screws" to 

secure the bone portions together but not the use of "four" pins as claimed. However, 

the use of "four" pins would have been considered prima facie obvious to an ordinary 

artisan since Ellis clearly discloses that any number can.bs used to secure the bone 

pieces together; see MPEP 2144.04 (VI) (B) that is incorporated herein by reference 

thereto. 

Claims 26, 27, 31-34, and 61-62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ochoa et al (US 5,716,358) in view of Ellis (US 5,147,367). Ochoa 
discloses bone portions or pieces grafted back onto bones they were separated from 
but fails to clearly disclose the use of a plurality of pins as now claimed; see Figures 4 
and 5 as well as column 6, line 57 to column 8, line 47. However, Ellis teaches that it 
was known to use a plurality of pins to attach bone pieces together; see supra. 
Therefore, it is the Examiner's position that it would have been obvious to use a plurality 
of pins in the Ochoa invention in order to better secure the pieces together and for the 
same reasons that Ellis uses the same. 

Response to Arguments 

Applicants' arguments filed July 19, 2005 have been fully considered but they are 
not persuasive in all cases. 

Applicants argued that the present claims have an effective filing date of parent 
application 08/920,630 filed August 27, 1997. Due the persuasive arguments and the 
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amendment to the claims, the Examiner was convinced that the Applicants are correct. 
The effective filing date of all the claims is considered to be August 27, 1997. 

In traversing the prior art rejections, Applicants argue that a "graft"- requires that 
the material used is from a "different site or source." However, the Examiner maintains 
that the broader definition applied ts appropriate-because there is no special definition 
for this term in the specification and because the broader definition is the broadest 
reasonable one available. 

Furthermore, the argument that the material of a graft is from a "diiferent site or 
source" is not based upon the structure of the device, but rather, it isi^ased upon the 
source of the material. Since the source of the material is not limiting in the context of 
the present claims, the argument is considered wholly unpersuasive. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Applicant's amendment necessitated the new g round (s) of rejection presented in 
this Office action due to the presentation of new claims 61 and 62. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the 
extension of time policy as set forth In 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action Is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1 .136(a) will be calculated from-the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Applicant should specifically point out the support for any-amendments made to 
the disclosure, including the claims (MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for interpreting claims, it is noted that other art may be 
applicable under 35 USC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed, 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action if the application is 
not stored in image format (i.e.- the IFW^ystem) or published. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Paul B. Prebilic whose telephone number is 
(571) 272-4758. He can normally be reached on 6:30-5:00 M-Th, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, McDermott Corrine can be reached on 571-272-4754^ The fax phone 
number for the organization where this application or pr^iceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information- about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Paul Prebilic 
Primary Examiner 
Art Unit 3738 
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In response to the Official Action of 09/27/05 (hereinafter "the Official 
Action"), finally rejecting all claims (claims 26-34, 61 and 62) and for which a response is 
due 12/27/05, the AppUcants respond as follows: 

Amendments to the Claims; Pages 2-4 

Remarks: Pages 5-16 
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Amendments to the Claims: 



Please substitute the listing of the claims as provided below for any prior listings: 
Claims 1-25 (Cancelled) 

26. (currently amended) An assembled bone graft, comprising: a 
plurality of allograft bone portions layered to form a graft unit, and bio compatible-pins 
traversing said graft unit for holding said graft unit together as an assembled bone graft. 
said assembled bone graft being suitable for implantation into a human patient and does 
not comprise an adhesive. 

27. (currently amended) An assembled bone graft comprising: 

two distinct bone portions of cortical bone, and biocompatible pins, wherein 
said two distinct bone portions are allograft bone processed to be suitable for implantatiop 
in a human patient, said biocompatible pins are of appropriate diameter and press fitted 
into machined holes in said two bone portions to hold together said two bone portions to 
form said an assembled bone gra ft suitable for implantation in humans . 

28. (currently amended) An assembled bone graft comprising two or 
more cormected, distinct, bone portions of allograft bone forming a graft unit, and cortical 
bone pins, said two or more cormected, distinct, bone portions having holes therein for 
receiving said cortical bone pins, said cortical bone pins keeping said two or more 
connected, distinct, bone portions aligned and cormected to form an assembled bone graft 
free of an adhesive suitable for implantation in humans , without an adh es iv e. 

29. ((previously presented) The assembled bone graft of claim 28 
where there are two connected, distinct, bone portions. 

30. ■ (previously presented) The assembled bone graft of claim 28, 
wherein said two or more cormected, distinct, bone portions are selected from the group 
consisting of: cortical bone and cancellous bone. 

3 1 . (currently amended) An assembled bone graft, comprising: 
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a first bone portion having holes therein; 

a second bone portion having holes therein aligned with the holes in said 
first bone portio n, said first bone portion and said second bone portion bein^ alIop:aft 
bone suitable for implantation into a human patient ; and 

cortical bone pins press-fitted in said holes for holding said first bone 
portion in juxtaposition to said second bone portion and forming a said assembled bone 
graft mst suitable for implantation into a human patient . 

32. (currently amended) An assembled bone graft, comprising: 
a first cortical bone portion having a hole therein; 

a second cortical bone portion having a hole therein, said hole in said 
second cortical bone portion aligning with said hole in said first cortical bone portio n, said 
first bone portion and said second bone portion being allograft bone suitable for 
implantation into a human patient ; 

a cortical bone pin press-fitted in the hole between said first cortical bone 
portion and said second cortical bone portion to form said assembled bone graft suitable 
for implantation into a human patient . 

33. (currently amended) An assembled bone graft, comprising: 
a first cortical bone portion having holes therein; 

a second cortical bone portion having holes therein aligned with the holes in 
said first bone portion , said first bone portion and said second bone portion being allograft 
bone suitable for implantation into a human patient ; and 

cortical bone pins press-fitted in said holes for holding said first cortical 
bone portion in stacked juxtaposition to said second cortical bone portion and forming 
graft unit without an adhesiv e said assembled bone graft suitable for implantation into a 
human patient . 



34. (currently amended) An assembled bone graft, comprising: 

a first bone portion; 

a second bone portion provided on said first bone portion to form a graft 
unit , said first bone portion and said second bone portion being allograft bone suitable for 
implantation into a human patient : and 

on e or mor e b iocompatible pins inserted into said first bone portion and said 
second bone portion for holding together said graft unit to form said assembled bone graft 
suitable for imnlantation into a human patient . 

35-60. (cancelled) 

61. (New) The assembled implant of claim 31 wherein said cortical 
bone pins are four cortical bone pins. 

62. (New) The assembled implant of claim 33 wherein said cortical 
bone pins are four cortical bone pins. 



REMARKS 

The amendments to the claims do not add new matter. The amendments to the 
claims are consistent with the disclosure in the specification and in the priority application 
USSN 08/920,630, filed 08/27/97, now abandoned. In particular, support for the bone being 
"allograft" bone is found in priority application USSN 08/920,630 at page 2, lines 21-22 ("title 
implant is derived &om allograft or autograft cortical bone sources. . . .")■ Support for the 
assembled graft being chemically "heated" so as to be "suitable fro implantation into 
humans" is found in priority application USSN 08/920,630 at page 3, lines 23-25 ("so that 
the finished product may be treated by standard techniques known in the art (alcohol, 
peroxide, or like treatments), prior to storage and shipment to physicians for use in 
implantation procedures."); and at page 18, lines 28-29 ("Following implantation, the 
recipient (whether human or animal) is monitored for implant stability and success in 
ftision."). 

For all these reasons, the amendments to the claims do not add new matter. 

Summary of the Bases for Objection /Rejection 

Claims 26-34 are provisionally rejected under the judicially created dochine 
of obviousness-type double patenting over claun 79 of copending sister application USSN 
09/941,154. 

Claims 26-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 5,147,367 (Elhs). 

Claims 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5,147,367 (Ellis). 

Claims 26, 27, 31-34 and 61-62 are rejected under 335 U.S.C. § 103(a) for 
allegedly being unpatentable over U.S. Pat. 5,716,358 (Ochoa) in view of U.S. Pat. 5,147,367 
(Ellis). 

Each of these four (4) bases for rejection are addressed in Sections I-IV, 
respectively, which follow. 



1. Obviousness Type Double Patenting 

Claims 26-34 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting over claim 79 of copending sister application USSN 
09/941,154. The attorney for the common assignee of both pending applications is cofiling 
with this response an appropriate teraoinal disclaimer. Accordingly, this basis for provisional 
rejection has been rendered moot. 

n. 35 U.S.C. § 102(b) over U.S. Pat. 5,147^67 (Ellis) 

A Ellis does not teach or suggest a "graft" as the term is understood 
in the art 

Claims 26-34 are rejected under 35 U.S.C. § 102(b) for allegedly being anticipated by 
U.S. Pat. 5,147,367 (Ellis). According to the Patent OfQce, "Ellis anticipates the claim 
language where the bone pieces or bone portions of the same patient are grafted back onto 
the bones they were separated from to form a graft. . . [Official Action at page 3, citing 
Ellis at the figures, the abstract, and column 5, lines 12-56; emphasis added in bold.] The 
word "graft" never appears in Ellis and it is for a good reason. As a person skilled in the art, 
Ellis knew that he was not "grafting" when he re-attached a fragment of bone to the same site 
from which it ftactured. Li the bolded language above, the Patent Office acknowledges that 
Ellis discloses binding the bone back to the location that it was "separated from," i.e., the 
same location. Also in FIGs 2a-2d and FIGs. 3 and 4 of Ellis, EUis discloses binding a "bone 
j&agment" to the same "bone mass" from which it separated. [See the discussion in Ellis at 
col. 5, Ibies 40-42.] As support for the Patent Office's position that the separated "bone 
fragment" of Ellis is a "graft," the Patent Office cites to Stedman's Medical Dictionary, 23"' 
Edition at page 599 for the definition of "graft" as "anything inserted into something else so 
as to become an integral part of the latter." [Official Action at page 4; emphasis added in 
bold.] Applicants request a copy of this cited page so that they can see the full definition 
in its full context. However, the definition upon which the Patent Office relies misses the 
fine part of the definition which requires that the "anything" come from a "different site or 
source." As support for the Applicants' position, the Applicants cite to the following three 
medical dictionaries, including Stedman's (24* Edition), the successor of the Edition relied 
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upon by the Patent Office, which did include the specific definition of the tenn "bone graft" 
which is the exact terra in Applicants' claims: 

graft - a tissue or an organ taken from a site or a person and inserted 
into a new site or person, perforraed to repair a defect in stnicture, 

[Exhibit A of response to the Official Action of 03/24/05: Mosbey's 
Medical, Nursing and AUied Health Dictionary, The C.V. Mosbey 
Co., St Louis, 1990, Eds. Glanze, et al, at page 531 ; emphasis added 
in bold,] 



grafting - The implantation of skin or other tissue, from a different 
site or source, to replace damaged tissue. 

[Exhibit B of response to the Official Action of 03/24/05: Borland's 
Illustrated Medical Dictionary, W.B. Saunders & Co., 24the Edition, 
Philadelphia, 1965, at page 629; emphasis added in bold.] 

* * * 

bone graft - bone transplanted from a donor site to a recipient site. 

[Exhibit C of response to the Ofificial Action of 03/24/05: Stedman's 
Medical Dictionary, 24* Edition, Williams & Willdns, Baltimore, 
1982, at page 604, emphasis added in bold.] 

Thus, the art as a whole, including the Stedman's dictionary, such as relied upon by the Patent 
Office, recognizes that a "graft," and particularly a "bone graft" is tissue that comes from a 
"different site or source." Further, the Patent Office's reliance upon a general definition of a 
"graft" taken out of context, when a specific definition of a "bone graft" is likely present is 
legal error. See e.g.. In re Lunsford. 148 USPQ 721, 724 (CCPA 1966) (reversing the 
Board's conclusion of obviousness where the board relied on the "general" teachings of the 
prior art while ignoring the "specific" teachings, stating: "Thus, the Examiner erred in 
ignoring the specific teachings of the primary references without references containing 
specific teachings demonstrating that the specific teachings in Biel I and III could be 
ignored."); In re Fournet, 148 USPQ 740, 742 (CCPA 1966) ("We regard the use of the 
prior art teachings under 35 U.S.C. § 103 as a two-way street available to both parties. We 



are required to evaluate the references as a whole regardless of the party offering the 
references. In Lunsford, we refuse to ignore specific teachings which we believed would 
be given greater weight than general teachings by one of ordinary skill in the art." 
[emphasis added in bold]. If Applicants did the same, it vi^ould be grounds for inequitable 
conduct. Hence the Applicants renew their request for a copy of cited page 599 from 
Stedman's Medical Dictionary, 23'^'' Edition. 

In addition, the definition of "graft" relied upon by the Patent Office recites as 
follows: "anything inserted into something else so as to become an integral part of the latter," 
[Official Action at page 4; emphasis added in bold,] Consistent with the definition above, the 
word "uiserted" means that something came jBrom the outside. However, the bone fragment 
that is being re-attached to the patient never came from the outside or somewhere else, so as 
to be inserted. Rather, it came form inside the patient to be affixed to the same location from 
where it originated. 

In response to the AppHcants' evidence and arguments above, the Patent 
Office contends that "there is no special definition for this term [i.e., "graft"] in the 
specification." [Official Action at page 5.] The Applicants disagree. The Applicants' 
specification uses the term "autograft" in its ordinary sense to mean donor tissue from the 
same patient to be treated, but wherein the tissue comes from a "first" donor site that differs 
from a "second" recipient site: 

The goal is best achieved by using autograft bone from a first site 
for implantation into a second site. However, use of autograft 
materid is attended to by the significant disadvantage that a second 
site of morbidity must be created to harvest autograft for 
implantation into a first diseased or injured site. 

[Specification at page 1, line 29 to page 2, line 1; emphasis added in 
bold.] 

Thus, the AppUcant's specification use the term "graft" and "bone graft" as indicative of 
something from another site, consistent with the dictionary definitions above. More 
importantly, the art recognizes that "allograft" bone is non-hving bone that has been 
processed to remove 



Further, the art has long recognized, as evidenced by issued U.S. patents in the 
present art, which patents are consistent with Applicants' dictionary definitions, that from the 
past through the present, a graft is a "replacement" item as opposed to the repair of an 
existing item: 

The term "graft", as used herein, refers to a natural or synthetic 
implantable substitute for various kinds of tissue. 

[Exhibit D: U.S. Pat. 5,916,216, filed 11/04/96 at col. 1, lines 59- 
61; emphasis added in bold.] 



Where the term "graft" is used, those skilled in the art will 
recognize that this implies that a portion of a physiological 
passage is replaced or interconnected to other such passages by 
means of the implant. 

[Exhibit E: U.S. Pat. 6,290,718, filed 02/02/98, at col. 6, lines 9- 
12; emphasis added in bold.] 

Thus, the relevant art, like the dictionary definitions, considers a graft to be a "replacement" 
or a "substitute" (which means that it comes from somewhere else) and not a "repair" of the 
existing parts. By analogy, if you took you car to the dealer and they replaced your engine, 
it would be diflferent than if they repaired your engine. 

Accordingly, when Ellis discloses binding a fractured "fragment of bone" 
back to its original bone mass, the fragment is not a "graft" because the broken piece of bone 
is from the same fracture site, rather than a different site. . It is not from a "different site or 
source" or from a "donor site," that is intended for a second recipient "site." For all these 
reasons, claims 26-28, 30-31 and 33-34 axe not anticipated by U.S. Pat. 5,147,367 (ElUs) 
under35U.S.C.§ 102(b). 

B. Ellis does not teach or suggest the use of "allograft bone" 

Although the above arguments of record alone are sufficient to overcome the 
Examiner's rejection, the Applicants have amended independent claims 26-28 and 31-34 to 
facihtate the prosecution on the merits. In particular, the Patent Office correctly points out 
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that Ellis discloses "boae pieces or bone portions of the same patieat are grafted back onto 
the bones they were separated from to form a graft. . . [Official Action at page 3.] 
Assuming for the sake of argvanent that these bone portions are "grafts," one skilled in the art 
recognizes that this bone from the same patient is called an "autograft." More importantly, in 
Ellis, this bone which from the same patient and the same site as the fracture is iiiherently 
"living bone" that is filled with living cells. 

la contrast, the Applicants have amended each of independent claims 26-28 
and 31-34 to reflect that the bone of the claims is "allograft " bone. One skilled in the art 
recognizes that "allograft" bone, which by definition comes from a different member of the 
same species, are non-living bone that has been chemically and physically processed to 
remove fat, viruses (such as HIV), foreign protein, bone marrow and cells which might induce 
an immune response or rejection of the graft in the recipient, thereby making it suitable for 
implanting in a human patient. [See Exhibit F: U.S. Pat. 5,556,379 (Wolfinbarger), "Process 
for Cleaning Large Bone Grafts and Bone Grafts Produced Thereby," filed 02/27/95, issued 
09/17/96, at col. 1, line 25 to col. 3, line 11.] Likewise, U.S. Pat 5,513,662, entitled 
'^Preparation of bone for transplantation," which issued TO Morse on 05/07/96, discloses as 
the Background, the need in allograft bone of decontaminating to remove pathogens and 
cleaning to remove antigens (immunogens), to render the allograft bone suitable for 
implanting into a human patient: 

The present invention relates to methods of processing bone for 
transplantation. More particularly, the invention is directed to the 
provision of decontaminated bone, transplant of which minimizes 
substantially exposure of the transplant recipient to 
contaminating pathogens or immunogenic material. 

REPORTED DEVELOPMENTS 

The prociuement and processing of human bone for 
transplantation is a comphcated task which requires the 
coordinated efforts of several groups uicluding the donor's family, 
the hospital staff, the local procurement group, the blood specimen 
processing laboratory, the bone processing laboratory, the 
transplant patient, and the transplant team. 

A prime consideration is minimization of the risk of transferring 
potentially harmful diseases to tissue recipients. In fact, 
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provision of bone tissue safe for transplantation provides a very 
special challenge as immunogenic material and also 
microorganisms and viruses can be found deep within the 
internal matrix of bone samples. 

In this regard, blood samples may be analyzed at the processing 
laboratory for a variety of known infectious agents including, for 
example, 

Human inrniunodeficiency virus (HIV-l) 
Human immunodeficiency virus (HrV-2) 
Human T cell lymphotropic virus (HTLV-1) 
Hepatitis B 
Hepatitis C 

Cytomegalic virus (CMV) 
Treponema pallidum (syphilis). 

With respect to the serious clinical consequences resulting from 
the transplanting of contaminated bone see, for example, Kakaiya 
et al, "Tissue transplant-transmitted infections," Transfusion 31 
(3), 1277-284, 1991; Shutkin, "Homologous-serum hepatitis 
following use of refrigerated bone-bank bones, report of a case", 
Jounial of Bone and Joint Surgery, 16-A(1), 160-162, 1954. 
Transmission of human immunodeficiency virus (HIV) via bone as 
well as bone marrow has also been reported. "Transmission of HTV 
through bone transplantation case report and public health 
recommendations" Novbid. Mortal. Weekly Rep., 37, 597-599, 
1988; Furltni et al, "Antibody response to humaa 
immimo deficiency virus after infected bone marrow transplant", 
Eur. J. Clin. Microbiol. Infect. Dis. 7(5) 554-665, 1988. HIV has 
been cultured from fi-esh as well as refiigerated bone and freeze- 
dried bone. Buck et al. "Human immunodeficiency virus cultured 
from bone. Implications for transplantation", Clin. Ortho., 251, 
249-253, 1990. Additionally, protection of technicians at the bone 
processing laboratory is of great concern because of the serious 
potential for transmission of HIV and hepatitis B. 

A fiarther and very important consideration with respect to the 
design of bone processing methodologies is avoiding or 
minimizing immune response (including transplant rejection) 
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in the recipient patient to donor macromolecules remaining in the 
transplanted bone, such as coUagens, and cell surface antigens of 
the major histocompatibility complex or other glycoproteins. See, 
for example, Friedlander and Horowitz, Orthopedics, 15(10), 
1171-1175 (1992), and Mankin, et al., Id., at 1147-1154. 

Accordingly, there is a great need for bone processing methods 
that decrease the risk of recipient immunological response or 
disease transmission associated with the use of, and 
preparation and procurement of, transplantable bone. In this 
regard it is also important to recognize that even if state of the art 
donor screening methodology is used, recent infections in a 
particular donor may not be detected, thereby underscoring the 
importance of improved cleaning and decontaminating treatments 
that offer prophylactic protection against potential, or as yet 
undetected, infectious agents. 

The combination of donor screening and antibiotic treatments 
traditionally employed during bone processing reduces, but do not 
limit to an acceptable level, the risk of transmission of known viral 
contaminants and a variety of bacteria. See, for example, 
Scarborough, N. L., Orthopedics, 15(10), 1161-1167 (1992), and 
Malinin, T. I., "Acquisition and Banking of Bone Allografts", in 
Bone Grafts and Bone Substitutes, Habal and Reddi, eds., Chapter 
19, pp. 206-225, W. B. Saunders Company, Philadelphia, Pa, 
(1992). As aforementioned, currently- available me^ods offer no 
prophylactic protection from viruses, select bacteria, and fungi 
which are common flora in himians or in a hospital environment. 
Although the sensitivity and specificity of screening tests for such 
pathogens are high, screening tests are not foolproof, and false 
negatives may resuU &om, for example, low antibody levels (e.g., 
recent infection or immunodeficiency) or even technician error. 
Furthermore, screening tests may be usefiil only to identify known 
infectious agents. Additionally, the aforementioned traditionally- 
used antibiotic antibacterial cocktails currently in use do not 
readily kill all types of bacteria. For example, a commonly used 
polymyxin/bacitracin solution (50,000 units bacitracin/500,000 
units polymyxin B) does not inactivate Proteus species. 
Furthermore, traditional antibiotic cocktails have no significant 
effect on viruses or fungi. 

There are also significant limitations on the extent to which 
decontaminating agents have been used successfully to penetrate 
and to decontaminate matrix of bone. See Prolo and Oklund, 
"Sterilization of Bone by Chemicals", in Osteochondral Allogrdfls- 
Biology, Banking and Clinical Applications, Friedlaender et al., 
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eds., Chapter 22, pp. 233-238, Little, Brown and Company, 
Boston, Mass. (1983). Bone matrix contains potentially 
removable materials, for example, marrow, cells and lipid that 
impede access of decontaminating agents deep into bone 
matrix where, as aforementioned, infectious agents or 
immunogenic macromolecules may be present. 

Certain of the difficulties encountered in extracting removable 
materials from the bone matrix are described, but not resolved, 
according to Great Britain Patent Specification 964,545, published 
in 1964, 

The '545 Specification describes a procedure for using a fat 
solvent (for example, a chloroform/methanol mixture) for cleaning 
of bone. Substantial periods of time are involved that aie 
inconsistent with preferred bone banking procedures, such as to 
rapidly match a donor bone piece of appropriate size for a 
recipient. An additional disadvantage stated to be inherent in this 
methodology is that it appears to be restricted to a particular series 
of steps that must be performed in a particular order. If this is not 
done, immunogenic donor proteins are stated to remain in the 
bone owing to in situ denaturation thereof caused by the fat 
solvent. 

These and other difficulties associated with the provision of 
decontaminated bone suitable for transplantation are resolved 
according to the practice of the invention. 

[Exhibit G: U.S. Pat. 5,513,662, at col 1, line 12 to col. 3, line 5; 
emphasis added in bold 

Consistent with the well-know understanding in the ait that "allografl:" bone 
must be cleaned and non-living, the Applicants' specification discloses a process for tissue 
"cleaning" and "decontamination": 

In developing the various embodiments of the present invention, 
one technical issue of merit is the need to develop a process 
whereby donor tissue, whether hard or soft tissue, allograft or 
xenograft tissue, may be treated in such a fashion as to eliminate 
the possibility of cross contamination between tissue segments 
obtained from different sources. While it is possible to practice 
the present invention to advantage using tissue obtained from a 
single screened donor, the real economies of scale and 
commercially viable application of the present technology is best 
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realized by implementation of an efficient and reliable tissue 
decontamination process. Ideally, the process is one which 
permits multiple segments of soft or hard tissue to be treated 
simultaneously so that a stock of materials for assemblage of 
implants according to the present invention is facilitated. 
Accordingly, on preferred method for treatment of tissue, disclosed 
in PCX publication WO 00/29037, the disclosure of which is 
hereby incorporated herein by reference as if fiilly set forth herein 
(and priority of the US Patent filings which gave rise to this 
application is hereby claimed for that purpose). Accordingly, in 
this aspect of the invention, a process is claimed whereby an 
assembled allograft or xenograft tissue implant is prepared by 
treating the tissue in a closed container in which different 
cleaning solutions are contacted with the implant segments, either 
before or after assembly and machining into the final implant form, 
either in the presence or absence of sonication, with rapid 
oscillation of pressure in the closed container, to achieve deep 
cleaning and interpenetration of cleaning solvents into the 
interstices of porous implants or tissues. Solutions including, but 
not limited to detergent solutions, peroxide solutions and the like 
are used in such procedure, and terminal sterilization with 
gamma irradiation, gaseous sterilants known in the art or other 
terminal sterilization procedures known in the art are employed to 
ensure safe implantation of the assembled implants according to 
this invention. 

[Specification at page 8, Imes 6-29; emphasis added in bold.] 

Thus, when the applicants claim as an element "allograft bone" to produce an assembled graft 
that is suitable for implanting in a human patient," the allograft bone was inherently cleaned 
and decontaminated so as to be "non-living" and firee of foreign proteins, bacteria and 
viruses. For these reasons, the allograft bone employed in the Applicants' invention is 
structurally different than the living bone that is being repaired in ElUs 

By analogy, one cannot claim a DNA molecule because it would read on a 
product as found in nature. However, one can claim the "isolated and purified DNA 
molecule." Likewise, in the present case, any allograft bone that is "suitable for implantation 
into a human patient" has been cleaned and isolated and is inherently non-hving (like a 
natural sponge found in the grocery store as opposed to a sponge picked firesh fi-om the ocean 
seabed). For these reasons, claims 26-28 and 31-34 and their dependents (claims 29-30) are 
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neither anticipated by Ellis, nor would they have been obvious over Ellis as of their earliest 
claimed priority date (August 27, 1997). 

C. Ellis does not teach or suggest an "assembled implant suitable for 
implantation into a human patient" 

Separately, each of independent claims 26-28 and 31-34 have been amended 
to recite that the "assembled" bone graft is "suitable for implantation into a human patient" 
See the Specification at page 8, lines 19-29. As a result, the claimed bone graft of the 
Applicants' invention must be in an "assembled" form outside the body, so as to be suitable 
(in assembled form) for implantation into the body. In contrast Ellis fails to teach any bone 
graft {or implant) that is assembled outside the body, To the extent that Ellis can be said to 
teach anything fliat is assembled, the actual assembly of any bone occurs in the body of which 
living bone and living bone jfragments in the human body are an integral part of the assembly. 
ElUs teaches a surgical repair technique (using pins or screws to resecure a living bone 
fragment back to its original location). Ellis never teaches or suggests an "assembled bone 
graft" having a separate existence in "assembled" form outside the patient so as to be 
"suitable for implantation into a human patient." For this separate reason, claims 26-28 and 
31-34 and their dependents (claims 29-30) are neither anticipated by Ellis, nor would they 
have been obvious over Ellis as of their earhest claimed priority date (August 27, 1997). 

m. 35 U.S.C, § 103(a) over U.S. Pat. 5,147,367 (EUis) 

Claims 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5,147,367 (Ellis). According to the Patent Office, "Ellis discloses 
using 'any number of pins or screws' to secure the bone portions together but not the use of 
'four' pins as claimed." [Official Action at page 4,] The Patent Office then contends that 
"the use of 'four' pins would have been considered prima facie obvious to an ordinary artisan. 
[Official Action at page 4.] The Applicants rcspcotfiilly submit that the cited reference fails to 
make a prima facie case of obviousness against the presently claimed invention. 

As an initial matter, claims 61 and 62 are ultimately dependent upon claims 31 
and 33, respectively. As discussed in Section II supra, independent claims 31 and 32 include 
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as an element bone portions of "allograft" bone, which are is processed and non-living in 
order to be "suitable for implantation into humans." In contrast in Ellis, the ftagment of bone 
that is re-attached to the site from which it fractured is "living" bone. One skilled in the art 
lecognizes that the "living" autograft bone of Ellis is structurally different than the dead and 
highly processed "allograft" bone of the Applicants' invention. Thus, even if Ellis could be 
construed as suggesting the use of 4 pins, Ellis would not have rendered obvious the 
Applicants' invention as a whole because Ellis never taught or suggested the use of dead and 
processed tissue, and particularly not "allograft," 

Separately, Ellis never teaches or suggests a graft that is "assembled" outside 
die body so as to be "suitable for implantation into the body." Rather in Ellis, the only 
"assembled bone" exists exclusively in the body because the main bone mass to which a 
fragment is re-attached is part of the living human body. 

For any one of these reasons, claims 61-62 would not have been obvious over 
the disclosure in ElUs. 

IV. 35 U.S.C. § 103(a) over U.S. Pat. 5,716,358 (Ochoa) in view of EUis 

Claims 26-27, 31-34 and 61-62 arc rejected under 35 U.S.C. § 103(a) for 
allegedly being unpatentable over U.S. Pat. 5,716,358 (Ochoa) in view of U.S. Pat. 5,147,367 
(Ellis). According to the Patent Office, "Ochoa discloses bone portions or pieces grafted 
back onto the bones they were separated from . . ." [Official Action at page 4, citing 
Ochoa at Figures 4 and 5, and column 6, line 57 to col, 8, line 47; emphasis added in bold.] 
In the bolded language above, the Patent Office acknowledges that Ochoa discloses binding 
the bone back to its original location (i.e., the location that it vras "separated from"). In the 
same sentence, the Patent Office admits that Ochoa "fails to clearly disclose the use of a 
plurality of pins as now claimed." [Official Action at page 4; emphasis added in bold.] To 
make up for this admitted dejBciency, the Patent Office cites to EUis for allegedly disclosing 
that "it was well known to use a plurality of pins to attach bone pieces together." [Official 
Action at page 4; emphasis added in bold.] The Apphcants respectfully submit that the cited 
combination fails to make a prima facie case of obviousness against the presently claimed 
invention. 
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In particular, each of independent claims 26-27 and 3 1-34 have been amended 
to recite that the bone portions therein are "allograft" bone. Because the claimed grafls are 
also "suitable for implantation in humans," the "allograft" bone of the claims is non-living 
and has been processed to remove fat, proteins, and ceUs, the latter two which would be 
recognized as foreign and rejected by the graft recipient. Unless "allograft" bone is non- 
living and has been processed to remove foreign antigens (i.e., proteins and cells) it would not 
be suitable for use in humans. Jn marked contrast, both Ochoa and Elhs, as acknowledged by 
the Patent Office, teach how to repair a patient's own bone inside his body. In particular, 
Ochoa and Ellis teach how to re-attach a fractured fragment of living bone back to its original 
living bone mass. Neither Ochoa nor EIHs discloses or suggest the use of "allograft" bone. 
For this reason alone, the combmation of Ochoa and Ellis would fail to make a prima facie 
case of obviousness against claims 26-27 and 31-34 or their dependents (claims 61 and 62). 

Separately, each of the Applicants' claims is directed to an "assembled bone 
graft" that is "suitable for implantation into a human patient." Thus, the "assembled" bone 
graft must exist in "assembled" form outside the body of a human patient to be "suitable for 
implanting into a human patient." In contrast, in both Ochoa and Ellis, the "assembled" bone 
species only exists in "assembled" form inside the body of the human patient because it is 
assembled in vivo. Hence, at no time does Ochoa or Ellis teach or suggest an "assembled" 
bone graft (that exists in assembled form outside the body) so as to be "suitable for 
implantation into, a human patient." For this reason also, the combination of Ochoa and Ellis 
would fail to make a prima facie case of obviousness against claims 26-27 and 31-34 or their 
dependents (claims 61 and 62). 

SUMMARY 

Claims 26-34 and 61-62 are pending and subject to rejection. 

In view of the evidence, arguments and/or amendments herein, the rejection of 
clauns 26-34 under 35 U.S.C. § 102 (b) for allegedly being anticipated by U.S. Pat. 5,147,367 
(Ellis) has been rebutted and/or rendered moot. In view of the evidence, arguments and/or 
amendments herein, the rejection of claims 61-62 under 35 U.S.C. § 103(a) for allegedly 
being unpatentable over U.S. Pat. 5,147,367 (Ellis) has been rebutted and/or rendered moot. 
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In view of the evidence, arguments and/or amendments herein, the rejection of claims 26-27, 
31-34 and 61-62 under 35 U.S.C. § 103(a) for allegedly being unpatentable over U.S. Pat. 
5,716,358 (Ochoa) in view of U.S. Pat. 5,147,367 (ElKs) has been rebutted and/or rendered 
moot. 

Claims 26-34 and 61-62 are in condition for allowance. Their allowance is 
respectfully requested. 



Respectfiiliy submitted, 

McANDREWS, HELD & MALLOY, LID. 




Registration No. 32,167 
Attorney for Applicants 
500 West Madison Street, 34* Floor 



Chicago, Illinois 60661 
(312)775-8133 



Date: November 21, 2005 
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Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
December 7, 2005 has been entered. 

Claim Objections 

Claims 33, 61 , and 62 are objected to because of the following informalities: 
in claim 33, on lines 7-9, the language "and forming without an adhesive said 
assembled bone graft suitable for implantation into a human patient" is grammatically 
awkward. The Examiner suggests inserting commas around the phrase "without an 
adhesive" in order to overcome this objection. 

In claims 61 and 62, the status identifiers are improper since these claims were 
previously presented. This amendment has been entered but future amendments may 
be deemed non-compliant under 35 USC 121 , if improper status identifiers are used. 
Appropriate correction is required. 

Doubie Patenting 

The nonstatutory doubie patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969), 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b}. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 26-34 and 60-61 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claim 79 of 
copending Application No. 09/941 ,154. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because the copending claim 79 is read 
on by what is set forth in the claims of this application such claim 79 would be 
"anticipated" thereby. For this reason, the claims are considered obvious in view of 
claim 79; see In re Goodman, supra. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in Ihls country, more than one year prior to the date of application for patent in the United 
Stales. 

(e) the invention was described In (1) an application for patent, published under section 122(b), by 
another filed in the United States before the Invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall tiave the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2} 
of such treaty in the English language. 

Claims 26-34 are rejected under 35 U.S.C. 102(b) as being anticipated by Ellis 
(US 5,147,367). Ellis anticipates the claim language where the bone pieces or bone 
portions as claimed are the bone portions of the same patient grafted onto the bones 



Application/Control Number: 09/782.594 Page 4 

Art Unit: 3738 

they were separated from to form a graft in Ellis; see the figures, the abstract and 
column 5, lines 12-56, "Graft" is denoted as "anything inserted Into something else so 
as to become an Integral part of the latter"; Stedman's Medical Dictionary, 23"^ Edition, 
p. 599. "Allograft" is a homograft (i.e. from the same species) that is allogenic (i.e. 
genetically distinct) to the recipient; see Merriam-Webster Online at www.m-w.com/cgi- 
bin/dictionap/?book+=Dictionarv&va=allograft . Since the bone of Ellis is capable of 
being used as a bone graft unit upon the death of the individual, it is considered an 
allograft bone portion with respect to another human being to the extent that this 
language can be given patentable weight. The site of source of the material is relative 
to how it can be used and is not indicative of the material itself because the pieces of 
Ellis are allogenic with respect to another human being. For these reasons, the 
separated bone pieces are grafts and allografts when these terms are given their 
broadest reasonable interpretation. 

With regard to claim 27, the breaks or separations are in cortical bone because 
cortical bone is on the outside of bone as is visible in the drawings. The pins used are 
inherently press-fitted into the holes formed because they are held there by a friction 
tight fit. Without this type of fit, they would not function properly. 

With regard to claims 28 and 32, the pins of Ellis are cortical bone pins because 
they are for cortical bone the same way a "bone screw" is for bone even though it can 
be made of a metal. 
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Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained thougti the invention is not identically disclosed or described as set 
forth in section 102 of tliis title, if the differences between the subject matter sought to be. patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 61 and 62 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Ellis (US 5,147,367) alone. Ellis discloses using "any number of pins or screws" to 

secure the bone portions together but not the use of "four" pins as claimed. However,, 

the use of "four" pins would have been considered prima facie obvious to an ordinary 

artisan since Ellis clearly discloses that any number can be used to secure the bone 

pieces together; see MPEP 2144.04 (VI) (B) that Is incorporated herein by reference 

thereto. 

Claims 26, 27. 31-34, and 61-62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ochoa et al (US 5,716,358) in view of Ellis (US 5,147,367), Ochoa 
discloses bone portions or pieces grafted back onto bones they were separated from 
but fails to clearly disclose the use of a plurality of pins as now claimed; see Figures 4 
and 5 as well as column 6, line 57 to column 8, line 47. However, Ellis teaches that it 
was known to use a plurality of pins to attach bone pieces together; see supra. 
Therefore, it is the Examiner's position that it would have been obvious to use a plurality 
of pins in the Ochoa invention in order to better secure the pieces together and for the 
same reasons that Ellis uses the same. 
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Claims s 26-34 and 61-62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Siebels et a! (EP 0517030) in view of Coates at ai (US 5,989,289). 
Siebels discloses an assembled bone implant made by assembling separate bone 
implant pieces together to form an implant by aligning bores of adjacent pieces. Next, 
Siebels introduces pins into tlie aligned bones to liold tlie implant pieces together; see 
Figures 1 and 2 and page 8 of the translation, first full paragraph and page 9 of the 
translation. However, Siebels fails to disclose malting the implant pieces of cortical 
bone and mentions a preference for fiber-reinforced plastic (see page 3, last 4 lines of 
the translation) or carbon-fiber reinforced plastic (see the second full paragraph on page 
6). Coates, however, teaches that is was known to make similar spinal implants out of 
allograft or autograft cortical bone because of its superior properties in vivo; see the 
abstract, column 2, line 33 to column 3, line 45, column 7, lines 18-43. and column 11, 
lines 42-61. Therefore, it is the Examiner's position that it would have been obvious to 
make the disks and pins of the Siebels implant out of cortical bone for the same reasons 
the Coates teaches doing the same. 

Response to Arguments 

Applicants' arguments filed November 23, 2005 have been fully considered but 
they are not persuasive in all cases. 

Applicants state that they filed a terminal disclaimer in order to overcome the 
double patenting rejection. However, upon review of the response including the 
transmittal, there is no evidence that one was filed. For this reason, the rejection has 
been maintained. 
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Applicants traverse the rejection utilizing Ellis by arguing that Eliis does not 
disclose a "graft" because the bone pieces are not from a different site or source. This 
has not been found persuasive because this argument is not based upon a structural 
difference, but rather, relies solely on where the material is obtained Instead of a 
structural difference. In other words, the argument that the material of a graft is from a 
"different site or source" is not based upon the structure of the device, but rather, it is 
based upon the source of the material, Since the source of the material is not limiting 
in the context of the present claims, the argument is considered wholly unpersuasive. 

Furthermore, the Examiner maintains that the broader definition applied Is 
appropriate because there is no special definition for this term in the specification and 
because the broader definition is the broadest reasonable one available; the Examiner 
has included a copy of the definition from Stedman's Medical Dictionary utilized in the 
previous Office action. 

Next, Applicants argue that the term "allograft" inherently means that the tissue 
has been chemically and physically processed into a non-living material that is said to 
be suitable for implantation. Although the art does process some allogenic materials for 
implantation, it is not inherent that all allografts are processed because there are clearly 
some allografts that are not processed; see, for example, US-20030077825 in 
paragraph [0024], US-20030036800 in paragraph [0007], and US-6.398,786 on column 
1, lines 39-44 (see MPEP 2112.01 that is incorporated herein by reference). For this 
reason, the Examiner asserts that "allograft" merely indicates where the tissue is 
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obtained and how it is intended to be used and not on any clear structural feature of the 
material. For these reasons, the rejections have been maintained. 



Applicant should specifically point out the support for any amendments made to 
the disclosure, including the claims (MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for interpreting claims, it is noted that other art may be 
applicable under 35 USC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed. 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action if the application is 
not stored in image format (i.e. the IFW system) or published. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Paul B. Prebilic whose telephone number is 
(571) 272-4758. He can normally be reached on 6:30-5:00 M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, McDermott Corrine can be reached on 571-272-4754. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system, Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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j) WlrbelkorperlmplsntaL 



® Als tmplanlat lof Wdjelsaulen wird aine Scheibs 
(It) vorgaschiagen. dis a!leine Oder zu mehreren 
gesiapsll (n bis I4) zwischsn WirbslkOtpar einssu- 
bar ;ind. ^inzelne Schaiben werden nach Bedari von 
sinem Suang abgeschnitlen. wobei <Jia SctiBihandik- 
ke dam Einzelfall gansu angepaiil wordan kaiin, Oia- 
sa loiplaniate eignen sich insbesondwa lUr Halswir- 
bal sowia als Ersalz nacti der Entfemun^ von Sands- 
chBiban, FUr dia Bildung eiras Implantals aus rr 
reran Qbarelnandsrgeslapallsn Scheibon kartn ein 
cnisprechendes Sortiment wan Schaiben bereilge- 
stallt warden, dia sich $owohl im Ourchmassar als 
auch in dar Hoha gnlerscheiden. Fur den jeweiligen 
, Anwendungszweck waidsn derpjulolge Scheibon mil 
gnisprechende* OIcKb ausgasochi und lusammen- 
gssslJt, so dafl sis insgesaml die erfarderliche Hoha 
des Implanlals ergeben. Verschrauburgen und ins- 
besondcra ISngero Handhabungen \m eingssstzlan 
Zusiand das Impianlats sind bol dem arltndungsga- 
maien Impianlal rrlchi ariorderlich. 




RgM Ttaa (UX) Bu^iwu Seivicu 
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Auch dis Scheibenpaclo/ngen konnan als 
Rlngscheiben ausgebildel warden, wobei dM Hoh|. 
rauni zur radialsn VerankBrung Cei ninge init Kno- 
chenmale'ial Oder -iBfriefil ausgalUilt mi6en tcann. 
Vorieilhsft ist es, wenn der innenmanlsl der Rings- 
chBiben uofBgelmallig isi Oder geomeUischs Unm- 
geimaOigkejlfin aulweisl. jode Abweichung von der 
kfsisiylindrlschon Form dieni drBhsicharen 
VerankerLng dar aulgeslapellan Scheiben. vienn 
der Hotilrairm der Fllngscheiben mil einem hSrlon- 
den Malorial ausgelDllt wird. 

FQr dsn sicharen Hall des als Schaibenslapei 
ausgoblideten Imptanlats zwischen den engrenzen- 
den Wirbalkarparn werden endscKeibon rT\U einer 
rauhen Slirnseila vorgasehen. Dis Hauhigkeil kann 
durch eins siruttuMBrte Oberfiacha, hsrausrageride 
Spiiion. Wellen und dergloictien erzBugi warden. 

In jedar AusfUhrung isl as mSgllch, die Schal- 
ben lu einer solicfen Einheil (niieinander zu veiWb- 
ben, i.B. mil PMMA-Zemanl, warm erfordefiich 
odei zwackmSlig. 

Dio Schoiben warden vorzugsweise aus einem 
itohlensiQilaserverslSrlcteti Kunslsioil (CFK) herge- 
slelll, wubal dio VerBnkerungsmittel ja raeh Ausge- 
sliiliung daj Itdplantats aus demsetbsn odar einern 
andaren Material bestehen konnan. Die Hersteilung 
das gesamiBn Implanials aus CFK hal dan Vorleil. 
dafl das Implanlal kalra Slieuung von Sirahlen 
bewirkl, so daU die WirbalsSule und das angren- 
renda biologischa Gewebo such nach dam Imptan- 
ti«ran ainss Wirbelkbrperersalzes <nit allan bildge- 
bonden Vatlahren (CT. MR) unlarSLChi werden 
kann 

SakanniB Wickeltechnikan lassen sich ml se> 
rionmSDigan Fartigung der Implanlat'ElemenlB an- 
worden. Ola Ringschaiban kennar belspislsweise 
, (tiittels einar Flechlmasdilne, die JusSUllch mjl 
unidlraWionalsn Fasatn (UD) boslUckt isl, herge- 
sialli warden, Mitlels einas Slabdotnas, def durch 
da$ Flechlauga gezogan und nnll UO-Fasern und 
Flachtwerk umlegi wifd. wird ein Faserveibundrohf 
in BinEfTi Afbailsgang .liergBSlellt, von dam dann 
dia Pingscheiban abgaschninar warden. Der Slab-, 
dorn isl vo;zugsweise bus dem augh als Tiennmil- 
ifil verwendbaran PTFE (Poiyiatralluoreltiylenj, Der 
Slabdom kann dabei ein Vhleck als Ouarschnitt 
hsban odor Uber die linge Nulen und/odar Erha- 
bjngon aulweisan, wodurch Im Faservsrbundrohr 
biw. in den Ringscheiben die lOr die drehsichara 
VoranVerung diasrlordatliclie InnanmanielgaomalriB 
direw bei deian HarsioUung gebtldei wird. 

Audi Wickelvartahren unler Anwendung von 
Fasein Oder Faseigelegen eriauben (ertigungslecti- 
nisch elnlacfie und tOr SeriBnlartigung geeignetB 
Hersiellvsrlahren. Es ktinnan einhelliicha SUeban 
liSr die EinzeischBiban und dia Sc^sibenpacltungen 
Voniipien werdon. 

Die Eriindung wild anhand von in der Zeicti- 



nung schematisch dargeslellten Ausliihrungsbei- 
spielan naher oclSulaa Es zeigen: 

Figuran I und Z 

ein arslBS AusfObrungsbQispiel, 

FigUren 3 und 4 

ein zwailBs AusfUlirurgsbetspiet, 
Figuran 5 bis 3 

ja ein walLaies AuslUhrungsbeispisI, 
Der Eriindung liegl dar Gadanke zugrunda. daii 
dar Chiturg an Ort und Stelle dIreM nach Kenntnij 
der talsachlichen Abma;sungen dan Wirbaliiorps- 
rersatz zusammensteltl. ohne die Hi lie einss Pro- 
Ihesanlechnikars, Oaiu wit ein Vgrrai von SUangen 
unlarschiadlichai Ourchmessar und/odar einas Sor- 
liments von ImplantalkompDnenten unterschiedll- 
Cher Qurcbmasser und Hohen gehallen, so dai! lOr 
dan ieweiligen Fall antwader eine enisprechende 
dicka Schelbo aus dem enisprechencJan Strang 
haraugeirennt Oder die enisprechenda Anzaiil von 
KomponenlQfl mil emspreciienden Abmessungan 
harausgeholt und jusansmengesetzt zu warden 
. braucW, oUne Schraubiusliar-odef andere Handgrit- 
fe vornehinen zu mtlssan. Dia Auswahl der Schal- 
ban nach ihrar HShe im latzten Fall Vann mittals 
einas Rechners eriotgen. 

Ole Qrundlage eines zusammangasetzUn Im- 
plantats basieht Im Aulsiapein von vorgsiertigien 
Scheiben, wobel diese Scheiben eine runde. mah- 
reckiga Oder umegelmlfllge Auflankorlur haben 
kSnnon, Es ifBnnen voile Scheiben oder auch 
RIngschaiben ais Komponenten verwendai werden. 
es warden Sclieibensalie mit untetschiedlichan 
Ou/chmessern benSligl. wobei ieder Sat2 sines 
Cufchmessers mil Sctieiben unserschiedlicher 
HohB beslilcW isl. Stehl der Ourchmassar das ein- 
zuseuenden Implaniais lesi, so wofdon in dem 
enlsprachenden Scheibensalz noch die entspre- 
chandan Hohan ausgasochi. so dafl nach dem 
Zusammansalzsn dof gewSNIen Scheiban- sich die 
eriordariiche implantalhohs orgibl. 

Um das Sortlmenl bezUglich der Scheibenhoha 
moglichsl Wein zu hallen. kCnnen boispislswaisa 
wenlga hohe Abmessungatt vorgesehen warden, 
die mil nlBdrigen Scheiben, i.B. mlllimo1e>dickor) 
Scheiben, entsprachend aiganzi warden. 

In Fig, \ Isl ein AusfQhrungsbaispiQl gezeigt, 
bei dem ein leniges Implanlat lO aus drgl diciteron 
Scheiben 11, eingr dilnnen Schelbo \2 und iwsi 
Endschaiben t3 biw, u zusammangoseut isl. 

Wie in Rg. Z dargostalli isl,' bestehen die 
Schaiben 1 1 bia 14 aus runden Ringschaiben mil 
ainer Innenbchiung IS und Joweils vier rageltnSDIg 
3ul dia Rirgscheibe verieillon eohmngan— rg^ in 
diesa 8obcu(igen i€ warden Vorlnkerungs;lllte 17 
mna^§m. GeKaO dar AuslUhrung nach.£ig Jjind 
diamtte 17 mrt ihrem jeweils einem lE nde iB/ nil 
olnatsgdiBilAtl, lambunden, wShrenSTie mil 
dem andB(en|En'flB Tglrf dia Botirung einor nSch- 
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pO'n leslstellbsr isi. wird miiteU tfics&s Wertes im 
Hochnar cJia Zussmmenseizung dei Sctieibenho- 
hen liii dss Implanlal errechnei, heiausgasuchi und 
^usammengaseltl oder rtillels eines genau ein> 
s(o[lbarBn Werkzsugs dia Scheibs vom Strang ab- 
goirenni, Ota engrenienden WirbsthBrpcr worden 
elwas suseinandergezogen und das im BaukaslQn- 
system zusommengcselzla Implanlal bzw. dia 
SchsibB zwischangelegl. Aulier 'deni PIszlsren des 
implantals smd keine weileron HaiK^griFfs bazCglich 
des Implantals notwendfg. Aufief (fe* imptonlethohs 
variiert auch dor Durclvne^ser dss Implaniais. Das 
Scheiben- und/odar Stongsonlment is( daher avch 
nach Querschniilan zu'boslDcken. 

In Fig. 8 ist EchlieOllch ain honier Sirang SO 
'unregetmadiger Konliguiatfon ga^eigl, dar sui I 
bis SO Flachtweftien SI Qebildel isi. EIn nicht ga- 
zeigier Dorn wird enlsprechend efl durclt dss Fling- 
ladenauge einer FlechtinaschinB gezogan und da- 
ij^i mit antspfechsnd vielen Flechtwofltefi und Ma- 
UixmaiBrial OberzogBfl. Mil rrBruisctiBiben werdan 
an Trennlinien 52 die Scheibati 53 lur ein Implantal 
Oder ImplantaleiBincnt herausgeschnltlenr 

PatentanspriJche 

1. Implantat lOr dia Wirbelsiula. bestehend aus 
mindossens einem sleilen Element, dadurch 
gakonnzeichnet, dai] das Implantal aus minde- 
slers einer Scheibe (II bis 14. 21, 35. 45. 53) 
basleht, dia diraltl rwtschen zwei angrenren- 
dan WirbelkbipBrn zwischonlcgbar isi und je 
nach Wirballage. parallels Oder zueinandor \m 
Winltel slehende AuMagedachBn hai. 

2. Imptantat nach Anspruch 1, dadurch gekann- 
zeictinai. dai) dis Scheibe als RIngsctieibe {25. 

■ 45. 53} mil regalmSfligBm Oder untegalmW- 
■ gsm Umlong ausgebildBt isi, und daf) der In- 
nanumlang dor Scheiba einen vielecVigan oder 
unragelmgdigen Querschnill hat. 

3. Implanlal nach Anspmch t odar 2. dadjrch 
gekennzeichnei; dai) die' Auilagellachan der 
Scheibe (14, 35. 53] Hauhigkeilen, Porenwsl- 
ligl<e!ien Oder andara Unebsnheilan sufweisen. 

4. Implantat nach Anspruch 1, dadurch gakann- 
2ai[:hnal, dai) dis AullagsHlchon dar Scheiban 
(14. 35. S3) harausragande Spiuen [20) aul- 

5. Implanlal nach einem dar vortiergetierden An- 
sprOcho. dadurcii gekenniaichnBl, dafi dia 
Scheiba [ii) Kan3le (45) aulwetsl. tn die Kno- 
ctianzamant ode) Kn[>c)ienniaterial einbringbar 
ist, 



G. Implontat nach oinam der voihergahenden An- 
sprOche. dadurch gclcannzelcltnei, das die 
Schoibe (t I bis 14. 2135, 45. S3) aus laserver- 
stsrklem Kjnflsloff beslehl und im Wickelver- 
S lahron adar ausaulgerollion Fasarmallan hor- 
geslDlll Isi. 

■ 7. Implanlal nach oinam der vorhcrgoKonden An- 
sprOcha. dadurch gakannzeichnai, daji dia 
ro Schoibs (53) aus ainam Strang (33, 33 bzw. 
50} geschnitten isL 

6. Implanlal nach Ansprudi 7, dadurch gekann- 
zetchnel. daC der Strang |32. 33 bzw. SO) aus 
FS itnidirslalonalan Fasern (32) und/ooer Flechtla- 
gan (33. Si) bestshl. 



zj 



45 



» 



EP 0 517 030 M 




EPD$1?030 A2 




EP0S17 030 A2 




EP a St7 030 A2 




EP 0 517 030 M 




Fig. 8 



51 



0517030EP PTO 2005-1131 



Translated from the GERMAN 



European Patent Of E ice 



EUROPEAN PATENT APPLICATION 
0 517 030 A2 
IPC: A51F 2/44 

Application number; 92103405.9 
Date of application: May 19, 2005 



Priority: June 4, 1991 DB 4118316 
May B, 1992 DE 4215137 
Date the unexamined patent application, on which no grant has 
taken place on or before the said date, has been made available 
to the public by printing or a similar process: December 9, 1992 
in 'Patentblatt' 92/50 . ' 

Designated high contracting parties to regional patent 
conventions : CH DE FR GB IT LI 
Applicant; MAN Ceramics GmbH 

Inventor: Wolfgang Siebels, SpitawegstraSe M. 0-8360 Deggendorf 
and Rudolf Ascherl, TurkenstraSe 53, D-flOOO Munich 

(Title in' German of the object of the invention:] 
Wirbelltorperimplantat 



INTRAVERTEBRAL BODY IMPLANT 



The invention pertains to an intravertebral (intraspinal) 
body implant for vertebral (spinal) columns consisting oE at 
least a rigid element. 

Intravertebral bodies have 'different size along a spinal 
column, and vary from patient to patient. Therefore, when an 



intravertebral body is substituted by an implant, it is necessary 
that the implant is matched to the effective size of the interval 
between the adjacent intravertebral bodies. 

In order for an allowance to be made for this interval, 
implants were developed (DE 30 23 912 Ci) , which essentially 
consist of two parts, which are connected to one another by neans 
of a threaded connection, and whose axial height can be changed 
by rotation, or which can be matched to the interval between the 
intravertebral bodies. By means of transverse bolts or other 
means of anchoring, the two parts are anchored in a way, which is 
resistant to torsional stress or prevents a rotation. Therewith, 
by means of a single embodiment an entire range of intervals can 
indeed be covered, however the adjustment in height Cakes 
relatively much time in the case of a fine thread. 

An implant of the generic kind, which rectifies this 
imperfection, is known from the WO 90/00037, which implant is 
inserted solely between two vertebrae by means of a tool . 
However, the approximately rectangular implant is assembled out 
of intricate individual parts. 

Therefore, the objective to develop an implant of the kind 
[nentioned at the outset, which can rapidly be implanted and which 
- from the standpoint of manufacturing engineering - can also 
easily be manufactured for a multiplicity of overall dimensions, 
forms the basis of the [proposed! invention. 

In accordance with the invention, the set objective is 



achieved with Che help of the features, cited in claim 1. 

Not only ia a disk easily inserted into a spinal gap but it 
can also be manufactured in such a way that it can very easily 
and dimensional correct be matched to a certain case of 
application. For example, in the ease of a specific application, 
it is thua- possible that first ot all the diak is cut out of a 
prefabricated solid or hollow strand, sterilized, or separated in 
sterile state with the help of a sterile grinding tool and 
sterile water. By using a coarse-grained grinding, respectively 
cutting tool, a rough surface, promoting the growth process, is 
imparted to the sectional areas of the implant (spinal] disk, 
which form the support for the intravertebral bodies. 

Basically, the use of a disk of any configuration, be it of 
round, polygonal, irregular contour, is possible. Also, the inner 
contour of an annular disk can be created as occasion demands. 

The contact surface of a disk, which is being used for the 
adjacent intravertebral bodies, ia designed as structured for the 
promotion of the growth process, and is selected as being coarse, 
or running in different directions. Anchoring means in the form 
of projecting tips or spikes are used for the immediate securing 
of the prosthesis after the implantation takes place. 

The disk-shaped implant is preferably made of fiber- ^ 
re inforced pl astic [ FRP] . In accordance with a preferred 
embodiment of the invention, in order to produce a single-piece 
implant, the disk ia cut out of a hollow strand, which consists 
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oE a multiple number of braiding layers [plaiting layers) . The 
braiding layers, are wound up one after another on a 
correspondingly shaped mandrel [arbor], preferably on a mandrel, 
having rectangular cross-section and rounded corners, directly in 
a braiding machine. The .diaks are cut off with the desired 
height, which can vary over the disk. Implants of this Jcind are 
characterized in that they can be manufactured in an 
extraordinarily easy way, in which the fiber orientation equally 
imparts an optimal rigidity and strength to the implant. 

In accordance with yet another embodiment of the invention, 
two or more disks are assembled, in order for an intravertebral 
body implant to be produced. In that case, a stock of an 
assortment of disks, having different height and diameter, is 
kept, available at hand. For the purposes of an implantation, the 
interval between the vertebrae is measured, and correspondingly 
thick, respectively high, disk of the assortment are connbined 
together in such a way, that they have the desired vertical 
dimension in their entirety. The selected disks - they consist of 
parts of analogous shape, only having different height - are 
stacked one above another, in accordance with the modular 
principle, and are inserted as ready-made implant between the 
intravertebral bodies, which - to this end- are slightly pulled 
apart. Also, in this case, after the insertion of the implant, a 
regulation or adjustment of the latter inside the patient body is 
not required. 

4 



With the help of a computer, the disks' heights, which are 
to be combined, are instantaneously determined so that a minirnal 
time input is required between the spinal interval measurement 
and the reception of the insertable implant. The radial 
anchoring, and the anchoring, preventing a rotation and resisting 
the torsional stress, of the assembled tjiaks, can be mastered in 
a multifarious way. 

In accordance with an embodiment of the invention, the disks 
have aligned boreholes, into which anchoring pins or studs can 
be inserted. In that embodiment, the disks are radially connected 
to one another, and also in such a way that they resist the 
torsional stress [a..e. possess torsional strength), and cannot 
rotate. Moreover, from a manufacturing engineering standpoint, 
the manufacturing of the disks is very easy. 

Another possibility consists in thac the disks are directly 
produced as having molded anchoring means, such as, e.g.. groove 
and tongue, pin [stud] and boreholes. 

Also, the disk packages can be designed as annular disks 
whereby the hollow space is filled with bone material or bone 
cement for the purposes of a radial anchoring of the rings. It is 
advantageous when the inner jacket of the annular disks is 
irregular, or has geometrical irregularities. Each deviation from 
the circular cylindrical shape is used for a torsionally 
resistant anchoring of the stacked disks when the hollow space of 
the annular disks is filled up with a hardening material. In 
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order for a reliable support o£ the implant - which is designed 
as a disk stack - to be achieved between adjacent intravertebral 
bodies, end-disks are provided, having a rough frontal side. The 
roughness can be generated by means o£ a structured area, 
projecting tips, undulations, and similar. 

In each embodiment, it is possible to glue the disks with 
one another into a solid unit, e.g., with the help of PMMA* 
cement, if required, or if functionally feasible, [^Translator 's 
note: PMMA = polymethyl methacrylate) . 

Preferably, the disks are made of a carbon- fiber reinforced 
plastic iCFPj whereby the anchoring mean s - according to ^ the 
des ign of the implant - can consist of the same, or another ^ 
material, The manufacturing of the entire implant of CF P^has the 
' advantage that the implant does not bring about any scattering of 
rays, so that the spinal column and the adjacent biological 
tissue can also be examined after the implantation of a 
spinal -coluim replacement with the help of all image-producing 
methods (CT*, MR*) (*Tran3lator ■ s note: CT = charge-transfer 
(absorption band or electron-transfer band) ; MR = magnetic 
resonance) . 

Known winding techniques may be used for 
series-manufacturing of the implant elements. For example, the 
annular disks ("washers"] can be made with the help of a braiding 
machine, which is additionally outfitted with unidirectional 
fibers (UD) . By means of bar-shaped mandrel, which is pulled 



through the braid eyelet, around which there are laid UD- fibers 
and braiding, a bonded-fiber tube is generated in a single run, 
from which the annular disks are afterwards cut off. The 
bar-shaped mandrel is preferably of PTFE 

(polytetrafluoroethylene) , which is also used as mold release 
agent. At the same time, the bar- shaped mandrel can have a 
polygonal cross-sectional area, or grooves all over the length, 
and/or elevations, as a result of which the inner-jacket 
geometry, required for the torsionally-resistant anchoring, can 
directly be formed in the bonded- fiber tubes, respectively in the 
annular disks, over the course of their manufacturing. 

Also, winding methods using fibers or fiber-woven fabrics 
allow a manufacturing process, which is simple from the 
standpoint of manufacturing engineering, and suitable for series- 
manu fact wring. Unified struts for the individual disks and the 
disk packages [packings] can be designed. 

The invention is elucidated in greater detail by means of 
exemplified embodiments, diagrammatically represented in the 
drawing, wherein 

^F ^qs . 1 and 2 show a first exemplified embodime nt, 

Figa. 3 and A show a second exemplified embodiment 

Figs S thru 8 show another exemplified embodiment, each. 

The notion' that the surgeon directly assembles the spinal 
body substitute [replacement set] on the very spot by knowing the 
actual overall dimensions and without the help of a prosthesis 
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technician, forms the basia of the invention. To this end, a 
stock of strands, having different diameter and/or a supply of an 
assortment of spare implant components, having different diameter 
and height, is maintained so that for each relevant case either a 
corresponding thick disk needs to be separated from the relevant 
strand, or the relevant number of componenta, having relevant 
dimensions ought to be taken out, and assembled without threaded 
[screw] adjustments or other types of handling. In the last case, 
the selection of the disks according to their height can take 
place by means of a computer. 

The base of an assembled implant consists in the st acking of 
prefabricated disks w hereby these dis ks can have a rou nd, 
polygonal o r irregular outer contour . Solid disks or also annular 
disks can be used in their capacity as components. Disk 
assortment sets, having different diameters, are necessary 
whereby each assortment of a diameter is outfitted with disks, 
having different diameter. If one is absolutely certain about 
the diameter of the disk to be used, the corresponding heights 
are yet to be selected within the framework of the corresponding 
disk batch [assortment set] so that after the selected disks are 
assembled, the required implant height is thus produced. 

For example, in order for the assortment with respect to the 
disk height to be maintained as small as possible, few high 
dimensions can be provided, which are correspondingly 
supplemented with lower disks, e.g., having a thickness of 
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several millimeters. 

Fig . 1 s hows an exempli Cied emb odiment, in which a ready- made 
implant 10 is assembled out o£ three thi cker disksll, a thin 
disk 12. and two end-disks 13 and 1^ . 

As diagrammabically represgx ttfid- in Fig. 3 t_ -the disks, 11 
thru 14, cons ist ot round annu lar disk s, having an in ner borehole 
15, and four boreholes 16, respectively , which are equitably 
distributed over the annular disk. Anchoring pins [studs) 17 are 
introduced into these boreholes 16. In accordance with the 
embodiment, depicted in Fig. 1, the pins 17 are connected with 
one of their respective ends 18 to a disk 11, 13 while they 
protrude vith the other end 19 into the borehole of the 
subsequent disk 11. In this embodiment, an end-disk 14 is 
designed without pin (stud). In an analogous way, the thin disks 
12 ha ve solely boreholes 1 6. 

S el£-evidently, i t is also possible to produce the pins as 
structural com ponents separated from the disks 11 thru 14 so that 
the pins a re introduced into the boreholes 16 only when the 
assembly of an implant ID takes plac e. 

Instead of pins, groove-and-tongue systems can also be 
provided as anchoring means in each possible configuration. 

Fig. 3 shows an exemplified embodiment, in which the disks 
21 are provided with an annular [ring) spring 22 on one of the 
frontal sides whereas, on the other frontal side, they are 
provided with an annular groove 23, aligned with the annular 
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spring 22. In order for an anchoring to be also achieved in the 
torsional direction, spring segments 24 can be provided instead 
o£ the annular [ring] springs 22, as indicated by the dotted line 
in Fig. 4, which spring segments engage into corresponding 
grooved segments of the next disk. 

In the diagrammatically represented exemplified embodiments, 
there were shown round disks, having a circularly ayrametric 
distribution of the anchoring elements. It is self-evident that 
any asymmetric arrangement of the anchoring elements as well as 
of any outer contour of the disks is possible as long as the 
latter are in agreement with the contour of the intravertebral 
bodies . 

From the standpoint of manufacturing engineering, 
annular disks or solid disks can easily be manufactured of any 
biologically compatible material because they are not bound to a 
particular shaping. The shape can even partially be matched to 
the manufacturing mfetbod. Manufacturing methods, which are 
adequate for the series-manufacturing are winding or pulling of 
bonded-fiber tubes, out of which the disks are sawn off, cut off, 
or separated, either as individual element or as elements for the 
disk packings (packages], described above. In the winding method, 
fibers or fibrous mats are used in accordance with known methods. 
In the braiding method, as depicted in Fig. 5, a correspondingly 
shaped bar-shaped mandrel 30, e.g., having a rectangular cross- 
section, is passed through a thread eyelet tguide] 31, and, in 
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doing so, it is surrounded with bundles of 
longitudinally directed, unidirectional (UD] fibers 32, 
impregnated with matrix, as well as with outer braiding fibers 
32. After the solidification of the matrix, annular disks 35 are 
separated out of the bonded- fiber tube thus produced, whereby the 
mandrel is removed prior to or after the separation of the 
annular disks. The strand, which is designed as bonded- fiber 
tube, is used for the manufacturing of individual disks as well 
as for the manufacturing of a disk package, as depicted in Fig. 
1. 

When needed, individual disks 35 are separated as 
wedge-shaped ones (Fig. 6, (hi ^ h,) . In the neutral area 37.. 
there can be provided openings 3e, which are used to engage the 
implantation tools and fixation means, such as staples (cramp 
irons; clams; or clips) 39, 

The hollow space 36 can be filled up with extraneous bone 
material, or with patient's own bone material, or with bone 
cement, which can also be introduced through the opening 3B. When 
the disks are assembled, the bone cement is also used for the 
anchoring of the disks in the radial direction, and - due to the 
non-circular symmetric inner crosa-section 36 - in the torsional 
direction as well. Instead of the rectangular inner 
cross-section, any other configuration - save the circular shape 
- can be selected, in order for a free rotational motion between 
the disks to be precluded. 



Fig. 7 shows a shape, having a cyliridrical inner jacket 40, 
which is outfitted with an elevation 42 for torsional anchoring. 

If need arises, the disks or annular disks are provided with 
a starter foil 43- as shown in Fig "J - surrounding adhesive 
cartridges 44, When two disks 45 for the formation of the implant 
are placed one above another, and axially compressed, the 
adhesive cartridges 44 burst open, so that the adhesive is 
distributed between the disks 45, and connects the disks with one 
another. The adhesive connection can be used as single connection 
or supplementarily to the aforementioned anchoring means. 

In the embodiment in accordance with Fig. 7, there are shown 
additional boreholes 46, which are radially guided through the 
annular disk 45, They are used for the introduction. of the bone 
cement or bone material into the hollow space 47, 

On their free frontal end, used as the support for the 
spinal bones, the end-disks 13, 14 of an implant 10 have a 
surface 20, which is rough, structured, or provided with discrete 
elevations. In interaction with the adjacent intravertebral 
bodies 50, 51, which are pressing against the implant 10, the 
said elevations should guarantee the anchoring inside the spinal 
column, and be used as growth help. As described above, bone 
cement or material 53 can be pressed - if need arises - through a 
non-diagrammatically represented radial borehole into the inner 
borehole 15 up to the adjacent intravertebral body 50, 51. In the 
case of a single-disk implant, both sides are correspondingly 
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designed. A rough surface can be directly formed within the 
Eramework of the separation process from strand by using a 
coarse-grained cutting tool. 

The implantation of an intervertebral disk substitute and/or 
an intravertebral f ibrocartilage [intravertebral ligament; 
intervertebral cartilage] of this kind is not subject to any 
system- specific problems. If the surgical step has gone so far 
that the interval between the adjacent vertebral bodies can be 
adjusted, the assembly of the disk-heights for the implant is 
calculated in the computer with the help of this value, selected, 
and assembled, or with the help of a precisely adjustable tool, 
the disk is separated from the strand. The adjacent vertebral 
bodies are somewhat pulled apart, and the Implant, respectively 
the disk, assembled within the framework of the modular method, 
is inserted. As far as the implant is concerned, no additional 
manipulation procedures or handling are necessary save for the 
placement of the implant. Besides 'the implant height, the 
diameter of the implant also varies. Hence, the disk and/or 
strand assortment is also to be supplied according to 
cross-sectional areas. 

Finally, in Fig. 8, there is shown a hoilow strand 50. 
having an irregular configuration, which hollow strand is formed 
out oE 1 to 20 braidings 51. A mandrel, which is no.t 
diagrammatically represented, is often pulled through the annular 
thread eyelet of a braiding machine, and, in doing so, lined with 
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many braidings and matrix macerial, respectively. With the help 
of separating disks, the disks 53 for an implant or implant 
element, are cut out at separating lines 52. 



Patent Claims 

1. Implant for spinal colunms, consisting of at least a rigid 
element, characterized in that the implant consists of aV least 
a disk (11 thru 14, 21, 35, 45, 53), which can be directly 
inserted between two adjacent vertebral [intravertebral 1 bodies, 
and according to the spinal position has parallel contact 
surfaces [support surfaces) or contact surfaces, which are at an 
angle with respect to one another. 

2. Implant as claimed in claim 1, characterized in that the 
disk is designed as annular disk (3S, 45, 53). having regular or 
irregular circumference, and that the inner circumference of the 
disk has a polygonal or irregular croas-section. 

3. Implant as claimed in claim l or 2, characterized in that 
the contact surfaces of the disks (14, 2S, 53) have roughness, 
pore undulations, or other unevennesses . 

4. Implant as claimed in claim 1, characterized in that the 
contact surfaces of the disks (14, 35, 53) have protruding tips 
or spikes (20) . 

5. Implant as claimed in one of the preceding claims, 
characterized in that the disk (45) has channels (46) into which 
bone cement or bone material can be introduced. 

1^ 



6. Implant as claimed in one of the preceding claims, 
characterized in that the disks {11 thru 14, 21, 35, 45, 53) 
consist oE Eiber-reinEorced plastic, and are made within the 
framework of the winding method or of wound up (batched up] fiber 
mats [fiber webs) . 

7. Implant as claimed in one of the preceding claims, 
characterized in that the disk (53) is cut out of a strand (32, 
33, resp. 50) . 

8. Implant as claimed in claim 7, characterized in that 

the strand [hank; rope] (32, 33 or 50) consists of unidirectional 
fibers (32 and/or braiding layers (31, 51). 
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s or in other ways to denoit 



5, the urinary e;icretion of calcium.. and 



Irregular g., abarticular g. 

latent g., masked g.: goutiness; uric acid diathesis; a 
condition marked by scaly eruptions of the skin, twinges 
in (he joints, and so forth, without frank ariliritis. 

lead g., saturnine g. 

masked g., laicnl g; ■ 

poor man's g.. g, occurring in persons subject to exposure 
and privation and distinctly not atiribuiable to dietetic 

relrocc'dent g., the occurrence of severe gastric, cardiac, 
or cerebral symptoms during an attack of g.i especially 
when the joint symploiris at the. same time suddenly 



graii'uated. Marked by li 
capacity, degrees, percenlaL . 

Gi^efe (gra'fehJ. AIbrechi von, Gentian ophlhalmologist, 
IH2B-1870. See G.'s disease, knife, operation, sign, pseu- 
do-G. sign, G.'s spots. lesL 
Gr&efenberg, Ernst, German gynoeologist in Atnerica, 

•ISBI. SeeG. nng. ■ 
Eraft [ A.S. grae/]. 1. Anything inserted into something 
iMCOmc an integral part of the !a((er; 
1 of epi dermis, strip of skin, piece of bone, 
...J ^ p^j.j order to supply a defect. 



subjeci 



> lead 



sect)ndarj' g., g. resulting From increased nuelcoproldn 
metabplism and uric acid production, in patients with 
diseases of the blood and bone marrow, and in lead 
poisoning. 

topha'ceous g„ g. in which deposits of'uric acid occur in 
Ihejoints and in tophi, especially of cartilaginous areas. 

goutiness (gowtT-nes). Gouty diathesis; latent gout; a slate 
in which one is prone to suffer from various scaly skin 
diseases, gastric disturbances, arteriosclerosis, and acute 

. inflamiriations of the ocular structures which arealtributa- 
ble to a disturbance of meUbolism.' allied to goui, 
occurring in families in which there is a history of articular 
or 'reBula'' 6°"'- 

gouty (gow'lT). Relating to goul. 

Cowers, Sir WjUia.m R.. London neurologist, 1845-1915. 
, See G-'s cojumrs, conlraciion. disease, syndromt 



Coy rand's injury. See under injury. 
GPT. Abbreviation- for glut: 



which is now known a; 



^jury.J^ ■ 



.gr. ' Abbreviation for grain, a measure oFuveight. 
Graaf CgrahO. Rdjnicr de,' Dutch physiolojtist and hislolo- 
gist, 1641-1673. See Graafian follicle. 
ITBCilis (gras'T-lis) [ L. ] [ NA ]. Slender: denotinKoHin^ai- 

Gradenigo {grah-den.e'go), Giuseppe, Italian physician. 

185S-I926. See G.ls syndrome. 
gra'dient. Rate of change of temperature, pressure, or 
other variable as a function of distance. 
, .Bl'riovcntrle'ular g., .the diastolic pressure difference 
between the atrium and ventricle. 
. concentration g., density g.; a solution in. which the 
concoilration of a solute increases in a continuous fashion 
_ from top to hotiom. or end (o end. of a container {e.g.. the 
.[ctntnfuge mbe in density gradient ccntrifugalion). ' 
density g., concentration g.': see also density g. cen- 
;.. irfStigatfon. 

' . electrochemical g,. a measure of the tendency of an ion 
,'l0 move passively from one point lo nn other, taking into 
■ ..consideration the diffenenccs in its concentration and in the 
.- ..electrical potentials between the two points; commonly 
^cipressed as the additional voltage needed , to achieve 
equilibrium. 

t^tri*"' ^•'j'J'^j'*'^''"''!' pressure difference between the left 
'<:'' - ^s'o'ic %., the difference in pressure during systole 
'?='i*«n two communicating cardiovascular chambers, 
i*- eg., between (he left ventricle and left atrium in -mitral 
gV!'" sufficiency. 

i ''5'5"''''™l8f e-i the olgebraic'sum of (f,e.. the net electrical 
s, j,,-aiffercnce between) the area enclosed within the QRS 
t^,comp|ex and that within the T wave in the electrocardio- 
|.-.|,E.ram.. 

( Mediev. L. gr^duaius. fr. L, srarf«£ sicp]. A 
Kti,^^ft' "'"^"y of glass, suitably marked, used for measur- 
Ig.rinE the volume of liquids. 



specifically, a 

tooth, etc., ins ^_ „,„^. .„ 

2. The performatioe of a gfnfting procedure. 



IS of multiple sljts. 



be stretched tc 
allogeneic g., hdmografi, other than isogenric. ' 

' — ised g., one in .which circulation is established by 
nastomoses of blood vessels.' 
., zooplastic g. ' 

lie a skin g. from one part of the body to 

!., a bone g. from one part of the body 

autolngous g-, autograft, 
autoplastic g,, autograft. 
Blair-Brown g., aplil-ihickness g. 
Braun g., ful I -thickness g. 

"Braun-WaneensteeD (•'., e 's of skin taken from large g. 



Id nerve g. arranged as a'palhway 



embryo or newborn tc 
cable g., amLlllpIesi) 
for regeneration .of axt 

postage stamp, g.'s. 
g., transplanting of living material to the 
lembrane of the embryonic chick. 
, . s- t>f true skin, from which epidermis and 
subcutaneous tissue have been separated, used in plastic 
surgery in place of fascia. 
Dayis e-'s, small, deep skin g.'s. 

delayed g., one postponed until after elimination- of 
lation of a bed of healthy granuration 



chorioallan 



infeciipi 



dermoepidcrinic- g.; 
Douglas B., sieve g. 
fascia g., g. of fibro 



c Thiersch's method. ■ 



le. usually the fascia lata. 
M ID Mil a cavity or depression, ■ 
used for the lilling of defects, e.g.. lining a 



filler 6., as. 
cyst with bone 

a g. separated from its- normal attachments, 
tness g., Braun a g. of Full thickness of skin 



full-thicl 



heterodermic g., a g. of skin from one person to anothe 
heterologous heterograft. 
heteroplastic g., heterograft. 
helerospecific g.. heler.ografi. 

heterotopic g., transplantation of a tissue or organ ini 
a posit,ion it normally .does not occupy. - 

hamologous g., homograft. 
- homoplastic g., homograft. ■ 

hyperplastic g., one in active proliferation. 

implantation g., one in which small sections of skin ai 
placed into granulation tissue. 

^infused g., iriinsplaniati'on by injection of a siispensio 



another. 

Kiel g., denatured calf bone used to fill defects or restore 
facial contour; often used For chin and nasal augmentation. 
Krause's g., Krause s method. 

mesh g., thick-split g. of skin which has been incised in 
several places to allow covering a larger area and to 

mucosal-B-, a split-thickness g. involving^the mucosa. 



between the divided ends oF a 
as a bridge and does not fom 
Ollier's g.. see Thiersch's n 



o fill a gap 



le grafted tissue ai 
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In the Application of: 

Bianchi, Jolm tL^etal. 

Serial No.: 09/782,594 

Filed: February 12, 2001 

For: "Assembled Implant" 
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In response to the Official Action of 02/27/06 (hereinafter "the Official 
Action"), rejecting aU claims (claims 26-34, 61 and 62) and for which a response was due 
05/27/06, now extended three (3) months to 08/28/06 (08/27/06 being a Sunday), the 
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Amendments to the Claims: 
Remarks: 



Pages 2-4 
Pages 5-22 



Amendments to the Claims; 



Please substitute the listing of the claims as provided below for any prior listings: 
Claims 1-25 (Cancelled) 

26. (Currently amended) An assembled bone graft, said assembled bone gi-aft 
assembled outside the body and suitable for implantation into a huma n p atient, said 
assembled bone grafi comprising: a plurality of machined allograft bone portions layered 
to foi-m a graft unit, and biocompatible pins traversing said grafi unit for holding said gi-aft 
unit together as an assembled bone graft, said assembled bone graft bcmg auitablc for 
i mplantat ion into a human patient and does not comprise an adhesive. 

27. (Currently amended) An assembled bone grafi suitable for implantation in 
a human patient comprising; 

two distinct bone portions of coitical bone, and biocompatible pins, wherein 
said two distinct bone portions are machined allograft bone portions, processed to be 
suitable for implantation in a human patient, said biocompatible pins are of appropriate 
diameter and press fitted into machined holes in said two bone portions to hold together 
said two bone portions to form said an assembled bone graft suitable for implantation in 
humans. 

28. (Cun-ently amended) An assembled bone graft suitable for implantation in 
a human patient comprising two or more connected, distinct, bone portions of machined 
allograft bone forming a graft unit , and pins compris ing cortical bone ("cortical bone 
pinslli, said two or more coimected, distinct, bone portions having holes therein for 
receiving said cortical bone pins, said cortical bone pins keeping said two or more 
connected, distinct, bone portions aligned and connected to form an sajd assembled bone 
graft free of an adhesive and suitable for implantation in a human humane . 

29. (Currently amended) The assembled bone graft of claim 2 8 where there are 
two connected, distinct, bone portions of machined allograft bone . 



30. (Cun-ently amended) The assembled bone graft of claim 28, wherein said 
two or more connected, distinct, bone portions are selected from the group consisting of: 
cortical bone and cancellous bone. 

31. (Currently amended) An assembled bone graft suitable for implantation in 
a human patient , comprising: 

a first machined bone portion having holes therein; 

a second machined bone portion having holes therein ahgned witli the holes 
in said first bone portion, said first bone portion and said second bone portion being 
allograft bone suitable for implantation into a human patient; and 

cortical bone pins press-fitted in said holes for holding said first bone 
portion in juxtaposition to said second bone portion and forming a said assembled bone 
graft suitable for implantation into a human patient. 

32. (Currently amended) An assembled bone graft suitable for implantation in 
a human patient , comprising: 

a first machined cortical bone portion having a hole therein; 

a second machined cortical bone portion having a hole therein, said hole in 
said second machined cortical bone portion aligning with said hole in said first machined 
cortical bone portion, said first machined cortical bone portion and said second machined 
cortical bone portion being allograft bone suitable for implantation into a human patient; 

a cortical bone pin press-fitted in the hole between said first cortical bone 
portion and said second cortical bone portion to form said assembled bone graft suitable 
for implantation into a human patient. 

33. (Currently amended) An assembled bone graft suitable for implantation 
into a human patient , comprising: 

a first machined cortical bone portion having holes therein; 

a second machined cortical bone portion having holes therein aligned with 
the holes in said first machined bone portion, said first machined cortical bone portion and 
said second machined cortical bone portion being allograft bone suitable for implantation 
into a human patient; and 
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cortical bone pins press-fitted in said holes for holding said first machined 
cortical bone portion in stacked juxtaposition to said second machined cortical bone 
portion and farri^i-np, witliont an adhesive, without an adheaiv e said assembled bone graft 
suitable for implantation into a human patient. 



34. (Currently amended) An assembled bone graft siiitnhle for implantation 
into a human patient , comprising: 

a first machined bone portion; 

a second machined bone portion provided on contacting said first machined 
bone portion to form a graft unit, said first machined bone portion and said second 
machined bone portion being allograft bone suitable for implantation into a human patient; 
and 

biocompatible pins inserted into said first machined bone portion and said 
second machined bone portion for holding together said graft unit to form said assembled 
bone graft suitable for implantation into a human patient. 

35-60. (Cancelled) 

61. (Previously presented) The assembled implant of claim 31 wherein 
said cortical bone pins are four cortical bone pins , spid cort.ical bone pins being made from 
cortical bone . 

62. (Previously presented) The assembled implant of claim 33 wherein 
said cortical bone pins are four cortical bone pins snid cortical bone pins being made from 
cortical bone . 



REMARKS 

The amendments to tlie claims do not add new matter. Claim 26 has been 
amended to recite "said assembled bone graft assembled outside the body and suitable for 
implantation into a human patient." The latter portion of the above phrase "suitable for 
implantation into a human patient" has been moved from the end of claim 26 to the 
beginning. Hence, it does not add new matter. The first portion of the phrase "said 
assembled bone graft assembled outside the body" is actually inherent as a result of the 
latter phrase that the "assembled graft" pre-exist outside the body to be "suitable for 
implantation into the body." Further support for the "assembled gi-aft" existing in 
assembled form outside the body is found throughout the specification, including the 
description of each of Figures 2-22, at page 3, line 27 to page 4, line 6, referring to the 
depicted "assembled implant" according to this invention. 

Separately, each of claims 26-34 has been amended to reflect that the 
allograft bone portions are "machined" to have a predetermined shape. Support for the 
bone portions of the, assembled allograft being "machined" is found throughout the 
specification, including at page 5, lines 25-27 ("The assembled pieces may first be 
machined to desired dimensions and shapes, prior to assembly, the assembled implant may 
be machined, or both."). 

For all these reasons, the amendments to the claims do not add new matter. 

Summary of the Bases for Objection /Rejection 

Claims 26-34 and 60-61 are provisionally rejected under the judiciaUy 

created doctrme of obviousness-type double patentmg over claim 79 of copending sister 
application USSN 09/941,154. 

Claims 26-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 5,147,367 (Ellis). 

Claims 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5,147,367 (Ellis). 



Claims 26, 27, 31-34 and 61-62 are rejected under 35 U.S.C. § 103(a) for 
allegedly being unpatentable over U.S. Pat. 5,716,358 (Ochoa) in view of U.S. Pat. 
5,147,367 (Ellis). 

Claims 26-34 and 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly 
being unpatentable over EP 0517030 (Siebels) in view of U.S. Pat. 5,989,289 (Coates). 

Each of these five (5) bases for rejection is addressed in Sections I-V, 
respectively, which follow. 

I. Obviousness Type Double Patenting 

Claims 26-34 and 61-62 are provisionally rejected under the judicially 
created doctrine of obviousness-type double patenting over claim 79 of copending sister 
application USSN 09/941,154. The Applicants will address this issue at such time as claims 
are allowed in the present application. Applicants are considering cancelling claim 79 in the 
copending application. 

n. 35 U.S.C. § 102(b) over U.S. Pat. 5,147,367 (Ellis) 

A. Ellis does not teach a "machined" portion of bone 

Claims 26-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 5,147,367 (Ellis). Each of claims 26-34 has been amended to 
recite as an element that the bone portions of the assembled bone graft are "machined" to 
have a predetermined shape. EUis simply discloses reattachmg a single fractured piece of 
bone to the "adjacent underlying bone mass" from which it originally fracmred. [See Ellis 
at col. 4, lines 16-18 ("FIG. 2a depicts a femur 20 which contains a fractured condoyle 201 
and an adjacent underlying bone mass 202."); emphasis added in bold.] Because the bone 
fragment of Ellis fracmred, it is already the perfect shape to fit the location from whence it 
came. At no time does Ellis disclose machining the fractured bone piece into another 
shape, For this reason, claims 26-34 would not be anticipated by Ellis. 



B. Ellis does not disclose an assembled bone graft that exists in assembled 
form outside the body 

Each of claims 26-34 includes as a limitation ttiat the "assembled bone graft" 
be "assembled outside the body and suitable for implantation into a human patient" 
(claim 26) or that the "assembled bone graft" be "suitable for implantation into a human 
patient" (claims 27-34). In Ellis, only a single bone portion is shown as a fractured 
fragment. It may be argued that the single fractured fragment exists as a part of an 
assembled bone (but not "graft") inside the body. However, that single bone fragment 
portion never exists in "assembled" form outside the body as an "assembled bone graft" 
that is "suitable (in assembled form) for implantation into a human patient." For this 
reason also, claims 26-34 would not be anticipated by Ellis. 

In addition, each of claims 26-34 recites as an element that the "assembled 
bone implant" that is "suitable for implantation in a human patient" include two or more 
"bone portions." In contrast, Ellis only discloses a single bone fragment that is re-affixed 
to the underlying position from where it fractured. The single fractured piece of bone of 
Ellis is never assembled to another portion of bone outside the body so as to be suitable for 
implantation into a human patient. Moreover, as discussed in Section (I)(A) supra, the 
fragment of Ellis is not "machined" to have some predetermined shape. Hence, Ellis 
never discloses the existence outside the body of an "implantable bone graft" comprising a 
machined first bone portion and a machined second bone portion. For theses reasons 
also, claims 26-34 would not be anticipated by Ellis, 

C. EUis does not teach or suggest a "graft" as the term is understood in the 
art 

Clauns 26-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 5,147,367 (Ellis). Claims 26-34 are directed to an "assembled 
bone graft. ..." According to the Patent Office, "Ellis anticipates the claim language 
where the bone pieces or bone portions of the same patient are grafted back onto the bones 
they were separated from to form a graft. ..." [Official Action at pages 3-4, cidng Ellis 
at the figures, the abstract, and column 5, lines 12-56; emphasis added in bold,] The word 



"graft" aever appears in Ellis and it is for a good reason. As a person skilled in liie art, 
Ellis knew that he was not "grafting" when he re-attached a fragment of bone to the same 
site from which it fractured. In the bolded language above, the Patent Office aclmowledges 
tliat Ellis discloses binding the bone back to the location that it was "separated from," i.e., 
tiie same location. Also in FIGs 2a-2d and FIGs. 3 and 4 of Ellis, Ellis discloses bindmg a 
single "bone fragment" to the same (underlying) "bone mass" from which it separated. 
[See Ellis at col. 4, lines 16-18 ("FIG. 2a depicts a femur 20 which contains a fractured 
condoyle 201 and an adjacent underlying bone mass 202."); emphasis added in bold.] As 
support for the Patent Office's position that the separated "bone fragment" of Ellis is a. 
"graft," the Patent Office cites to Stedman's Medical Dictionary, 23"* Edition (1976) at page 
599 for the definition of "graft" as "anything inserted into somediing else so as to become an 
integral part of the latter." [Official Action at page 4; emphasis added in bold.] 

However, if Ellis is actually disclosing a "bone graft," as alleged by the Patent 
Office, and the source of bone is clearly from the same patient (autogenous), then the more 
relevant definition in the PTO's own authoritative reference (i.e., Stedman's Medical 
Dictionary, the same page is "autogenous bone grafl:." Under this definition, such a "bone 
graft" comes from "one part of the body to another": 

autogeneous bone graft- a bone g[raft] from one part of the body to 
another. 

[Stedman's Medical Dictionary, 23"^ Edition, (1976) at p. 599; 
emphasis added in bold. 

Because the bone in EUis is from the same patient, it is clearly "autogenous." However, the 
bone repair described in Ellis, does not satisfy &e remaining portion of the definition of "bone 
graft" because the bone is not "from one part of the body to aiiother." One skilled in the art 
recognizes that the graft from one part of the body is a "shaped" piece that is shaped to fit 
another. Because the bone in Ellis has its natural shape and is fixed to its original location, it 
is a repafr and not a "bone graft" even as that term is defined in the Patent Office's own 
reference. For this reason also, Ellis is not anticipatory of claims 26-34. 
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ni. 35 U.S.C. § 103(a) over U.S. Pat. 5,147,367 (Ellis) 

Claims 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5.147,367 (Ellis). According to the Patent Office, "Ellis 
discloses using 'any number of pins or screws' to secure die bone portions together but not 
the use of 'four' pins as claimed." [Official Action at page 5.] The Patent Office tlien 
contends that "die use of 'four' pins would have been considered prima facie obvious to an 
ordinary artisan. [Official Action at page 4.] The Applicants respectfiiUy submit that the 
cited reference fails to make a prima facie case of obviousness against die present 
invention. 

As an initial matter, claims 61 and 62 are ultimately dependent upon claims 
31 and 33, respectively. As dependent claims, clauns 61 and 62 incorporate all of the 
limitations of the base claim and any intervening claims. Independent claims 31 and 32 
include as an element "machined" bone portions of "allograft" bone "suitable for 
implantation mto humans." [See Section n(A) ^M/^ra.] The single bone firagment of Ellis ux 
not "machined." It is used in its natoral shape so as to fit the point of firacture like a piece 
of a puzzle. For this reason, claims 61-62 would not have been obvious over Ellis. 

Separately, in Ellis, the fragment of bone that is re-attached to the site from 
which it fractured is "living" bone. One skilled in the art recognizes that die "livmg" 
(autograft) bone of EUis is stmcmrally different than die "allograft" bone of the Applicants' 
invention, which is processed to be "non-living" by removal of all foreign antigens and 
living cells, which could evoke an immune response, to render die "assembled bone graft" 
"suitable for implantation into a human patient." [See Exhibit D: Spine School at page 2, 
para.2.] Thus, even if Ellis could be constiiied as suggesting die use of 4 pms, Ellis would 
not have rendered obvious die AppUcants' mvention as a whole because Ellis never taught 
or suggested die use of dead and processed bone tissue. 

FinaUy, Ellis never teaches or suggests a graft fliat is "assembled" outside 
die body so as to be an "assembled bone graft suitable for implantation mto a human 
patient." [See Section n(B) supra.] Rather in Ellis, die only "assembled bone" exists 
exclusively as part of die body because die main bone mass to which a firagment is re- 



attached is part of the living human body. For any one of these reasons, claims 61-62 
would not have been obvious over the disclosure in Ellis. 

IV. 35 U.S.C. § 103Ca) over U.S. Fat. 5,716,358 (Ochoa) in view of Ellis 

Claims 26-27, 31-34 and 61-62 are rejected under 35 U.S.C. § 103(a) for 
allegedly being unpatentable over U.S. Pat. 5,716,358 (Ochoa) in view of U.S. Pat, 
5,147,367 (Ellis). According to die Patent Office, "Ochoa discloses bone portions or pieces 
grafted back onto the bones they were separated from ..." [Official Action at page 5, 
citing Ochoa at Figures 4 and 5, and column 6, line 57 to col, 8, line 47; emphasis added in 
bold.] In tiie bolded language above, the Patent Office acknowledges that Ochoa discloses 
binding the bone back to its original location (i.e., the location that it was "separated 
from"). In the same sentence, flie Patent Office admits that Ochoa "fails to clearly 
disclose the use of a plurality of pins as now claimed." [Official Action at page 5; 
emphasis added in bold.] To make up for this admitted deficiency, tiie Patent Office cites to 
Ellis for allegedly teaching that "it was well known to use a plurality of pins to attach bone 
pieces together." [Official Action at page 5; emphasis added in bold.] The Applicants 
respectftiUy submit that the cited combination fails to make a priTm facie case of 
obviousness against the presently claimed invention. 

In particular, each of independent claims 26-27, 31-34 and 61-62 has been 
amended to recite that die two or more bone portions therein are "machined" portions of 
allograft bone, hi Ellis and Ochoa, the bone fragment and fragments, respectively, retam 
their nahiral shape at the interface of the fracture(s), respectively. They are not machmed 
to a predeteimmed shape. Because, the combmation of Ochoa and Ellis fails to teach any 
"machined" bone portions, claims 26-27, 31-34 and 61-62 would not have been obvious 
over Ochoa in view of Ellis. Separately, it should be pointed out for the record that the 
bones in Ochoa are livuig, although for purposes of clarity, they shown separate from die 
muscle, tendons, veins and arteries. It is the fixation device of Ochoa which is implantable. 
See Claim 1 of Ochoa. 
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Claims 26-27, 31-34 and 61-62 also include the Irniitation that the assembled 
bone graft, which is comprised of two or more portions of allograft bone, be ''suitable for 
implantation in a human patient. " To be suitable for implantation in a human patient, the 
"allograft" bone (which is "genetically distinct" as admitted by the Patent Office') is 
processed to remove all living cells, such that it is non-living. [Exhibit D: Spine School at 
page 2, Para 2.] In addition, it has been processed to remove fat and proteins, die latter of 
which would be recognized as foreign and rejected by the graft recipient Unless 
"allograft" bone is non-living and has been processed to remove foreign antigens (i.e., 
proteins and cells) it would not be suitable for use in humans. In marked contrast, both 
Ochoa and Ellis, as acknowledged by the Patent Office, teach how to re-attach a fractured 
fragment of Uving bone back to its original living bone mass. Neither Ochoa nor Ellis 
teaches or suggest the use of "allograft" bone that has been processed (to death) to be 
"suitable for implantation in a human patient." For any and all of these reasons, the 
combination of Ochoa and Ellis would fail to make a priim facie case of obviousness 
against claims 26-27 and 31-34 or their dependents (claims 61 and 62). 

Separately, each of the Applicants' claims is directed to an "assembled bone 
graft" that is "suitable for implantation into a human patient." By use of the adjective 
"assembled," the "assembled bone graft" diat is "suitable for implantation in a human 
patient," must exist in "assembled" form outside die body of a human patient to be 
"suitable for unplanting into a human patient." In contrast, in both Ochoa and Ellis, the 
"assembled" bone species only exists in "assembled" form inside and as part of the living 
body of die human patient because it is assembled in vivo. Hence, at no time does Ochoa or 
BUis teach or suggest an "assembled bone graft" (that exists in assembled form outside the 
body) so as to be "suitable for implantation into a human patient." For this reason also, the 
combination of Ochoa and Ellis would M to make a prima fade case of obviousness 
against claims 26-27 and 31-34 or their dependents (claims 61 and 62). 



' "'Allograft' is a homograft (i.e., from the same species) that is allogeneic {i.e., genetically distinct) to the 
recipient." [Official Action at page 4, lines 4-S.]. 



V. 35 U.S.C. § 103(a) over EP 0517030 (Siebels) in view of U.S. Pat. 5,989,289 
(Coates) 

Claims 26-34 and 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly 
being unpatentable over EP 0517030 (Siebels) in view of U.S. Pat. 5,989,289 (Coates). 
According to die Patent Office, Siebels discloses "an assembled bone implant made by 
assembling separate bone implant pieces together by aligning bores of adjacent pieces;" and 
introducing "pins into tlie aligned bones to bold die implant pieces together." [Official 
Action at page 6.] The Patent Office admits fliat "Siebels fails to disclose making liie 
implant pieces of cortical bone and mentions a preference for fiber-reinforced plastic ... or 
carbon-fiber reinforced plastic. ..." [Official Action at page 6.] To make up for this 
deficiency, the Patent Office cites to Coates, alleging that Coates "teaches that it was well 
known to make similar spinal implants out of allograft or autograft cortical bone because of 
hs superior properties in vivo; see the abstract, column 2, line 33 to column 3, line 45, 
column 7, Imes 18-43, and column 11, lines 42-61." [Official Action at page 6.] The 
Patent Office then concludes that it would have been obvious to make the discs and pins of 
Siebels implant out of cortical bone for the same reasons die [sic] Coates teaches doing the 
same. The Applicants respectfiilly disagree. 

As acknowledged by the Patent Office, Siebels acknowledges ±at Siebels 
"mentions a preference for liber-reinforced plastic ... or carbon-fiber reinforced plastic. . 
. [Official Action at page 6.] The mentioned preference for plastic is over metal because 
"the hnplant does not brmg about any scattering of rays, so that the spinal column and the 
adjacent biological tissue can also be examined after the implantation of a spinal-column 
replacement with the help of image-producing mefliods (CT*, MR*) [Translator's note; CT 
= charge transfer (absorption band of electron-transfer band); MR + magnetic 
resonance)." [Translation at page 6.] One skilled in the art recognizes that the referenced 
"scattering of rays" refers to both X-rays and magnetic field lines which would be 
influenced by the presence of a metal implant. Notwithstanding the PTO's translation of 
CT as "charge transfer," one skilled in the art recognises that this translation is erroneous 
and that CT refers to the x-ray technique of "computed tomography" which would be 
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obstructed by a metal implant. Thus, Siebels teaches a preference for reinforced plastic 
over metal implants. 

Coates teaches a preference for cortical bone implants over metal implants. 
In particular, Coates states "bone as an implant also allows excellent post-operative imaging 
because it does not cause scattering lilce metallic implants on CT or MRE imaging." 
[Coates at col. 2. lines 63-65; emphasis added in bold.] However, neillier Siebels nor 
Coates, alone or in combination, teaches or suggests a preference for tlie bone of Coates 
over the reinforced plastic of Siebels. Even assuming for the sake of argument that it would 
have been "obvious to try", "obvious to try" is not Hie test for obviousness. See In re 
Goodwin, 198 USPQ 1 (CCPA 1978) ("However, this court has consistently refused to 
recognize obvious to try rejections. As we have said many times, obvious to try is not the 
standard of 35 USC 103. . ."). 

A. The Combination of Siebels and Coates Fails to Provide a "Suggestion 
to Combine" or a Reasonable Expectation of Success 

In order for an invention to be obvious, "Both the suggestion and the expectation of 
success must be founded in the prior art, not in applicant's disclosure." Amg&n v. ChugaU 
18 USPQ2d 1016, 1022 (Fed. Cir. 1991); emphasis added in told. In the present case, 
Siebels discloses that it was an object of their invention to make an implant that can 
"easily be manufactured for a multiplicity of overall dimensions:" 

Therefore, the objective to develop an implant of the kind mentioned 
at the outset, which can rapidly be implanted and which - from the 
standpoint of manufacturing engineering - can also easily be 
manufactured for a multiplicity of overall dimensions, fonns the 
basis of the [proposed] invention. 

In accordance with the invention, the set objective is 
achieved with the help of the features, cited in claim 1. 

[English Translation of Siebels at page 2, line 20 to page 3, line 1; 
emphasis added in bold.] 

To achieve the "ease" of manufacturing, Siebels relies upon cutting discs out of 
"prefabricated solid or hollow strand." [English Translation of Siebels at page 3, line 7.] 
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Specifically, Siebels discloses that this mode of manufacturing, comprising cutting 
appropriately sized sti-ands made of "fiber reinforced plastic" provides for "manufacturing" 
in an "extraordinarily easy way": 

Tlie disk-shaped implant is preferably made of fiber- 
reinforced plastic [FRP]. In accordance with a preferred 
embodiment of the invention, in order to produce a single-piece 
implant, the disk is cut out of a hollow strand, which consists of a 
multiple number of braiding layers [plaiting layers]. The braiding 
layers, are wound up one after another on a correspondingly 
shaped mandrel [arbor], preferably on a mandrel, having 
rectangular cross-section and rounded comers, directly in a 
braiding machine. The disks are cut off with the desired height, 
which can vary over the disk. Implants of this kind are 
characterized in that they can be manufactured in an 
extraordinarily easy way, in which tlie fiber orientation equally 
imparts an optimal rigidity and strengtlj to the implant. 

[English Translation of Siebels at page 3, line 22 to page 4, line 9; 
emphasis added in bold.] 

Thus, the heart of Siebel's invention is a prefabricated template that can be cut into directly 
useable slices to produce an implant "in an extraordinarily easy way." By use of the 
adjective "extraordinary," Siebels meant to convey that the disclosed process of 
manufacturing plastic implants was not just "easy" but "extraordinarily easy." 

In addition, the above quote from Siebels teaches that "fiber orientation" is 
important because it "imparts an optimal rigidity." The word "optimal" is a superlative 
and means "most favorable or desirable; best; optimum." [Exhibit G: Webster's New 
Worid Dictionary, Second College Edition, Ed. Guralnik, Prentice Hall Press, 1986 at page 
999; emphasis added in bold.] Thus, fiber orientation is a necessary element in the 
material used by Siebels to "impart optimal rigidity." 

In contrast to the "extraordinarily easy" method of manufacturing disclosed in 
Siebels (that provides for an implant having "optimal rigidity"), Coates discloses tliat 
"developing an implant having the biomechanical properties of metal and the biological 
properties of bone without the disadvantages of either has been extremely difficult or 
impossible." [Coates at col. 3, lines 35-39.] By this statement, Coates teaches that as of 
its filing date (October 1995), cortical bone was not a "traditional orthopedic implant 



material" for spinal implants. Rather, it was considered "extremely difficult or 
impossible" to provide an implant tliat had the benefits of both bone and metal without 
their undesired properties. The words "extremely difficult or impossible" are superlatives 
related to difficulty or impossibility. Given this "extremely difficult or impossible- 
setting of developing an implant from cortical bone, one skilled in the art would not have 
been motivated to substitute the "extremely difficult or impossible" cortical bone of 
Coates for the "extraordinarily easy" fiber reinforced plastic of Siebels. Moreover, given 
the teaching in Coates of the "extreme difficulty or impossibility" of developing a single 
piece implant from cortical bone, one skilled in the art would have been even less 
motivated to build an implant assembled from little pieces of cortical bone held together 
with pins, than from the "extraordinarily easy" fiber reinforced plastic of Siebels. 
Moreover, given Coates teaching of the "extreme difficulty" in making even a single 
piece implant from cortical bone, there would not have been the requisite reasonable 
expectation of success that the Applicants' would have been able to make implants 
assembled ftom little pieces of cortical bone. See Amgen v. Chugai, 18 USPQ2d at 1022. 
For these reasons, claims 26-34 and 61-62 would not have been obvious under 35 U.S.C. § 
103(a) over EP 0517030 (Siebels) in view of U.S. Pat. 5,989,289 (Coates). 

B. The Cited Art Teaches Away from Combining Siebel with Coates 

"A prior art reference may be considered to teach away when 'a person of 
ordinary skill, upon reading the reference, would be discouraged from following the path 
set out in the reference, or would be led in a direction divergent from the path taken 
by the applicant." See Monarch Knitting v. Sulzer, 45 USPQ2d 1977, 1984 (Fed. Cir. 
1998); emphasis added in bold. In the present case, one skilled in the art, upon reading 
Siebels "extraordinarily easy" mefliod for producing an implant having "opthnal 
rigidity" due to the fiber orientation would have been led in a direction divergent from 
the "extremely difficult or impossible" path of making a single piece implant from 
cortical bone as disclosed in Coates. Because Siebels led in a divergent direction from 
the path taken in Coates, Siebels taught away from Coates as a matter of law. Monarch 
Knitting, 45 USPQ2d at 1984. It is "error to find obviousness where references 'diverge 



-15- 



from and teach away from the invention at hand.'" /// re Fine, 5 USPQ2d 1596, 1599 
(Fed. Cir. 1988) citing Gore v. Garlock, 220 USPQ 303, 311 (Fed. Cir. 1983). For tliis 
reason also, the combination of Siebels and Coates would have failed to make a prima 
facie case of obviousness at the time the Applicants' invention was filed. 

C. The Prior Art As A Whole Fails to Teach a Plurality of Advantages 
for the Cortical Bone Implant of Coates 

The Patent Office contends that "Coates teaches that it was known to make 
similar spinal implants out of allograft or autograft cortical bone because of its superior 
properties in vivo. " [Official Action at page 6.] The Applicants respectfully disagree. 
Coates teaches that there were numerous difficulties associated with autograft and 
allograft implants made from cortical bone, including trauma to other sites, sizing, 
slippage, displacement and permanent neural injury to the patient: 

Unfortunately, the use of bone grafts presents several 
disadvantages. Autograft is available in only limited quantities. 
The additional surgery also increases the risk of infection and 
blood loss and may reduce structural integrity at die donor site. 
Furthermore, some patients complain that the graft harvesting 
surgery causes more short-term and long-term pain than the 
fusion surgery. 

Both allograft and autograft present additional difficulties. 
Graft alone may not provide the stability required to 
withstand spinal loads. Internal fixation can address this 
problem but presents its own disadvantages such as the need for 
more complex surgery as well as the disadvantages of metal 
fixation devices. Also, the surgeon is often required to 
repeatedly trim the graft material to obtain the correct size to 
fill and stabilize the disc space. This trial and error approach 
increases the length of time required for surgery. Furthermore, 
the graft material usually has a smooth surface which does not 
provide a good friction fit between the adjacent vertebrae. 
Migration and expulsion of the graft may cause neural and 
vascular injury, as well as collapse of die disc space. Even 
where such slippage does not occur, micromotion at the 
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graft/ftision-site interface may disrupt the healing process that 
is required for flision, 

[Coates at col. 3, lines 10-32; emphasis added in bold.] 

Thus, Coates does teach that there are difficulties associated witli implants made from 
cortical bone which are not described for implants made from fiber reinforced polymer 
of Siebels. 

One of the properties to be considered is the ease of manufacturmg the implant. 
The ease of manufacturing was discussed both in Siebels and in Coates. Siebels teaches 
that implants made from fiber-reinforced polymer can "easily be manufactured for a 
multiplicity of overall dimensions [sizes]": 

Therefore, the objective to develop an implant of the kind mentioned 
at the outset, which can rapidly be implanted and which - from the 
standpoint of manufacmring engineering - can also easily be 
manufactured for a multiplicity of overall dimensions, forms the 
basis of the [proposed] invention, 

hi accordance with the invention, the set objective is 
achieved with the help of the features, cited in claim 1. 

[Enghsh Translation of Siebels at page 2, line 20 to page 3, line 1; 
emphasis added in bold.] 

Siebels discloses that his implants can be made in an "extraordmarily easy way" and 
provide "optimum rigidity" and "strength" to the implant: 

Implants of this kind are characterized in that they can be 
manufactured in an extraordinarily easy way, in which the fiber 
orientation equally imparts an optimal rigidity and strength to 
the implant. 

[English Translation of Siebels at page 3, line 22 to page 4, line 9; 
emphasis added in bold.] 

In contrast to the "extraordinarily easy way" of Siebels, Coates teaches that "developing 
an implant having Ihe biomechanical properties of metal and the biological properties of 
bone without the disadvantages of either has been extremely difficult or impossible " 
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[Coates at col. 3, lines 35-39.] Thus, the material and method used to produce the device 
of Siebels has at least one major advantage ("easily be manufactured for a multiplicity of 
overall dimensions") not found in the implant of Coates. 

The fiber-reinforced plastic and the carbon-reinforced plastic of Siebels is the same 
fiber reinforced plastic and the carbon reinforced plastic disclosed in U.S. Pat. 5,192,327 
(Brantigan) which is attached as Exliibit H and cited in a cofiled IDS. When Coates 
addressed its advantages over the prior art, the advantages were in relation to "metal- 
implants, not the fiber-reinforced implants of Siebels or Brantigan: 

developing an implant having the biomechanical properties of 
metal and the biological properties of bone without the 
disadvantages of either has been extremely difficult or 
impossible. 

[Coates at col. 3, lines 35-39.] 
Coates fails to address or overcome the stated manufactarmg advantages associated with 
the fiber reinforced plastic of Siebels, so as to motivate one skilled in the art to disregard 
the ease of manufacturing advantages associated with Siebels. In fact, Siebels states that 
his preferred embodiment imparts "optimal rigidity." [English Translation of Siebels at 
page 3, line 22 to page 4, line 9; emphasis added in bold.] Brantigan also teaches that the 
fiber- and carbon-reinforced plastic polymers, such as "Peek," are "radiolucent," unlike 
metal. [Brantigan at col. 3, lines 9-18.] Coates never addressed or showed superiority 
over the "optimal rigidity" in the implants of Siebel. Coates also never addressed or 
established a manufacturing advantage over the "extraordinarily easy way" in which die 
implants of Siebels are manufactured. Rather Coates taught the opposite, stating that even 
Coates large single piece cortical bone implants were "extremely difficult or impossible" 
to manufacture. 

Both Coates and Siebels teach that their implants have the same advantage 
of being radiolucent versus the radio opaqueness of the prior art metal implants. Siebels 
also teaches that its preferred embodiment, which is a fiber (e.g., graphite) reinforced 
plastic (FRP), has advantages over metals, which are associated with the disadvantageous 
stress-shielding and radio [X-rayj-opaqueness: 
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Preferably the disks are made of a carbon-fiber reinforced plastic 

(CFP) The manufacturing of the entire implant of CFP has 

the advantage [over metal] that the implant does not bring 
about the scattering of rays, so that the spinal column and the 
adjacent biological tissue can also be examined after the 
implantation of a spinal-columii replacement with the help of all 
image-producing methods (CT*, MR*). 

[English Translation of Siebels at p. 6, lines 10-18; emphasis added 
in bold.] 

Like Coates, Brantigan teaches at col. 3, lines 9-12 that "The implants are preferably 
made of radiolucent material such as carbon fiber reinforced polymers known 
commercially as 'Peek' (polyetheretherketone) or 'ultrapeek' (polyether ketone, ether 
ketone, ketone)." Thus, the implants of Coates and Brantigan each have the same 
advantage of being radiolucent. Thus, the radiolucence of cortical bone of Coates offers no 
motivation to substitute over the already radiolucent polymers of Siebels. 

Further, Coates' arguments at col 2, lines 54-65 regarding the stress 
shielding caused by the stiffness of titanium alloys (114Gpa) and 316L stainless steel 
(193Gpa) versus cortical bone (about 17Gpa) do not apply to the carbon fiber reinforced 
PEEK (17.8 Gpa), or similar carbon fiber reinforced polyetherketoneetherketoneketone 
(PEKEKEKK) (6.9-29.4 Gpa) or carbon fiber reinforced polycarbonate (4.1-21.4 Gpa) as 
disclosed in Brantigan at col. 3, lines 9-13. [See Exhibit I : from www.matweb.com at 
page 2, line 10 "Flexural modulus".] These fiber-reinforced polymers have a stiffness (e.g. 
17.8 Gpa) that is analogous to the stiffiiess of cortical bone (about 17 Gpa) and 
substantially less than the stiffness (1 14-193 Gpa) of the recited metals. [These arguments 
apply with equal force regarding the carbon fiber reinforced plastic of Siebels in Section in 
supra.] Thus, the fiber-reinforced plastics of Brantigan (and Coates) do not have the 
disadvantage of "stress shielding" that is associated with metals. Moreover, they have the 
same flexibility modulus as cortical bone. Thus, the advantageous property, lack of stress 
shielding, of cortical bone over metal is not an advantageous property over the fiber- 
reinforced polymers of Siebels, In fact, Siebels teaches that the fiber-reinforced polymers 
of the implants of his invention impart "optimal rigidity and strength": 



The disk-shaped implant is preferably made of fiber- 
reinfarced plastic [FRP]. In accordance with a preferred 
embodiment of the invention, in order to produce a single-piece 
implant, the disk is cut out of a hollow strand, which consists of a 
multiple number of braiding layers [plaiting layers]. The braiding 
layers, are wound up one after another on a con-espondingly 
shaped mandrel [arbor], preferably on a mandrel, having 
rectangular cross-section and rounded comers, directly in a 
braiding machine. The disks are cut off with the desired height, 
which can vary over the disk. Implants of this kind are 
characterized in that they can be manufactured in an 
extraordinarily easy way, in which the fiber orientation equally 
imparts an optimal rigidity and strength to the implant. 

[English Translation of Siebels at page 3, line 22 to page 4, line 9; 
emphasis added in bold.] 

By the word "optimal", Siebels means that his materials are the best for strength (due to 
fiber orientation) and rigidity. Coates does not address this teaching in Siebels. Thus, 
Siebels teaches that the fiber-reinforced polymers of his invention have at least two 
advantages relative to the single piece cortical bone implants of Coates: "manufactured in 
an extraordinarily easy way . . . optimal rigidity and strength to the implant." 

While the implant of Coates, which is made of Cortical bone, is stated to 
offer the advantage of remodeling and fiising with the patient's own vertebrae, it is well 
known in the art that cortical bone is so dense that it fiises poorly. It is not osteoconductive 
such that cells and vasculature have a difficult time entering the cortical bone to effect 
remodeling. See , Coates teaches the need to use "bone morphogenic protein" to induce 
remodeling. [Coates at col. 6, lines 19-20.] The prior art teaches that central cavity of an 
implant, such as a metal implant, is packed with cancellous chips or a bone paste that is 
osteoconductive and is readily remodeled so as to fiase with the adjacent vertebrae while 
the support member maintains support. Similarly, the central cavity of the polymer- 
reinforced implant of Siebels (or even the bone of Coates) can also be packed with this 
osteoconductive material (See Fig. 1 of Siebels) to allow a similar fiision that is obtained in 
Coates. Thus, Coates offers very little in the way of advantage over Siebels and the 
knowledge already in the art. Moreover, given Coates admitted "extreme difficulty" in 
producing a single piece cortical bone implant, versus the "extraordinarily easy way" of 



making the fiber-reinforced plastic implants of Siebels, one skilled in the art would not 
have been motivated to use the " extreme [ly] difficult" cortical bone of Coates to make 
even more difficult cortical bone implants from multiple tiny machined pieces of cortical 
bone that need to be assembled together and retain the strength and properties. For all 
these reason, one skilled in the art would not have been motivated by "superior properties 
in vivo" (because there is no showing of a plurality of "superior properties") and because 
and minor superiority in a single property is more than offset by the relative ease in 
raanufacmring with FRP versus the admitted difficulty with cortical bone. 

For this reason also, the combination of Siebels over Coates would have 
failed to render obvious claims 26-34 and 61-62 of the Applicants' invention at the time 
that the Applicants' invention was made. 



SUMMARY 

Claims 26-34 and 61-62 are pending and subject to rejection. 

In view of the evidence, arguments and/or amendments herein, the rejection 
of claims 26-34 under 35 U.S.C. § 102 (b) for allegedly being anticipated by U.S. Pat. 
5,147,367 (Ellis) has been rebutted and/or rendered moot. In view of die evidence, 
arguments and/or amendments herein, the rejection of claims 61-62 under 35 U.S.C. § 
103(a) for allegedly being unpatentable over U.S. Pat. 5,147,367 (Ellis) has been rebutted 
and/or rendered moot. In view of the evidence, arguments and/or amendments herein, the 
rejection of claims 26-27, 31-34 and 61-62 under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5,716,358 (Ochoa) in view of U.S. Pat. 5,147,367 (Ellis) has 
been rebutted and/or rendered moot. Finally, in view of the evidence and arguments 
herein, all bases for rejection of claims 26-34 and 61-62 under 35 USC § 103(a) over 
Siebels and Coates have been rebutted. 

Claims 26-34 and 61-62 are in condition for allowance. Their allowance is 
respectfully requested. 
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A Patient's Guide to Undei-standing Bone Graft 



-I'age-i-of-Z- 




Table of Contents 



^ print version 

A basic component of any- 
spinal fusion is the bone 

Editorial Board ■ ^ ^ t K 9^^^- Bone grafting is used 

Privacy Policy ' 'f'^ 't' f'^' r ft* for many types of 

Contact , t fir,' ' \ '\ ^T'l :'-\ ortiiopedic procedures that 

.' require bone to ileal. Bone 
grafting is used in two 
main ways during 
ortliopedic procedures: 1) 
to stimulate the bone to 
Ileal, and 2) to provide 
support to the skeleton by 
filling in gaps between two 
bones. 

The most common use of 
bone graft is to stimulate 
tbejTaaJLng_piborie. The 
bone graft is used similar 
to "fertilizer" that 
stimulates the bone to heal 
and speeds up the 
process. When bone 
tissue is crushed into powder and placed around a fracture or a fusion site, 
there are chemicals in the bone that stimulate the bone to heal. If the bone 
is taiten from the person's own body, there may also be living bone cells 
(called osteocytes) that survive being transferred to the new location and 
continue to go about their business of making new bone. Even bone taken 
from someone else will stimulate bone to heal. Although, bone taken from 
the same person may be better because of the possibility of the bone graft 
having remaining live bone cells during the transfer. 

The second way that bone graft is used is for structure. Rather than crush 
the bone into fine pieces, larger pieces of bone are used to fill a gap 
between two bones. For example, if the surgeon removes a vertebra or disc, 
and has a gap to fill, he may place a chunk of bone graft into the space. 
Because bone is rigid, it will hold the bones apart while the body grows to 
the chunk of bone graft at either end. Over time, the entire piece of bone 
that was grafted will be "remodeled" and replaced by the body with new 
bone. How long this takes depends on how big a piece of bone was used. It 
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is a slow process that may take years. 

Bone taken from your own body is called autograft. Bone graft taker from 
someone else is called allograft. Allograft is usually removed from organ 
donors and placed in bone banits. The bone bank follows procedures 
intended to sterilize the bone graft and performs tests on the bone for 
diseases such as hepatitis and AIDS (just like a blood bank). The bone bank 
then sells the allograft to the hospital that performs your surgery. The cost 
will show up on your hospital bill. 

An allograft can come from many types of bones In many different forms, 
but because it is not taken from the patient, it does not contain any living 
cells and has fewer chemicals to stimulate growth of new bone. The 
disadvantage of an allograft is that it does not always heal as well or as 
quickly as an autograft. However, a bone-growing protein can be added to 
the site to make up for the lack in the bone graft. The advantage Is that the 
patient does not have to donate the bone graft, so the surgery is shorter, 
and there may be less postoperative pain. The allograft also carries a risk of 
transferring infectious diseases, although it is rigidly tested. 

Allograft Is very useful when the operation will require more bone graft than 
your own body can supply. Some major spine fusions need a lot of bone 
graft and the surgeon may mix allograft with autograft. Some surgeries need 
large pieces of structural bone graft and it would cause a problem in the 
area where the bone was removed if it were taken from your own body. 

There has been a great deal of research to design bone graft substitutes, 
chemicals, and devices that can stimulate ttie bone to fuse and grow 
together. Electrical current has been known for some time to stimulate bone 
to grow, so many surgeons use electrical stimulation devices during the first 
weeks of surgery to speed up a fusion. Artificial bone graft materials have 
been developed. Sea Coral, harvested from oceans, has actually been used 
as the basis for a structural bone replacement very successfully. 

Demineralized Bone Matrix (DBM) is a type of allograft that is developed 
from cadaver bones in a bone bank. The bone has the calcium removed 
and can be turned into a putty, sheet, or gel. The material can then be 
added to a graft site to improve the fusion. Bone IVIorphogenic Protein 
(BMP) is an additional materia! that has been developed recently. BMP is a 
chemical that is added to bone graft and enhances bone growth when it is 
added to a fusion site. 

Your surgeon will try to promote and speed the healing of your spinal fusion 
in a number of ways. The most common approach is to use your own bone 
whenever possible - it seems to be best at getting bone to heal. Allograft 
may be used to reduce your risks of problems with taking the bone graft 
from your body when more bone graft is needed than your body can supply. 

Be sure to discuss the different options with your surgeon. 
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see Nassau —adj. of or having to do with Orangemen 
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Africa, flowing £rum NE Lesotho west into the Atlantic, 
c 1 300 mi. 3. farmer principality of W Europe, now sn 
SE France 4. city in SE Prance: pop. 21,000 

or-ange (or'inj. ar'-) n. [ME, < OFr. or cnje < Pr. oitroKja 
(with^sp influenced by^L. ourum, gold & loss of imtial « 
through faulty separation of art., iiri) < Sp. naranja < Ar. 
-'.aranj < Per. rtaraKS < Sana.^, Bornnga._ prob. _^akin J" 



r, -eiif < L. 



Tamil naru, fragrant]' 1. a reddish -yellow, round, edible 
citrus fruit, with a sweet, juicy pulp 2 any of van^us 
evergreen trees (genus Cilrus) of the rue family producing 
this fruit, having white, fragrant blossoms, often earned 
by brides, and hard, yellow wood 3. any of several plants 
or fruits TesembUng the orange 4. reddish yellow ~£i(J/. 
1. reddish-yellow 2. made with or froai orange 3. having 
a flavor like that of oranges — or'anfi-y (-in ie} adj. . 
or-ange-ade (-ad') n. [Fr.: see oraMge & -ade] a drmk 

made of orange juice and wa.ter, usually sweetened 
Orange Free State province of Soixth Africa, ^est of 
Lesotho: formerly a Boer republic (1854-1900) & then 
a Brit, colony (Orange River Colony, 1900-10): 49.8d6 
sq. mi.; pop. 1.387,000; cap. Bloemfontem 
irorange hawkweed same as devil's paintbrush 
Or-ange-ism (or'injiz'm, ar'-) n. the principles and 
practices of the Orangemen , ^ r e^. ■■ 4.K. 

Or.ange-man C-man) n., pl. -men (-man) [after the 
Princf of Orange, later William .III] a member of a 
secret Protestant society organised la N Ireland (1795) 
orange pekoe a blaclc tea of Ceylon and India: see pekoe 
or-anae-ry (ar'inj re, ar'-) n., pl. -ries [Fr. oranseni < 
or anger orange tree < orange] a hothouse or other sheltered 
place for growing orange trees m cooler climates _ 
ftorange stick a pointed stick, orig. of orangewood, used m 



I: aps, car; i 



bite; go. horn, tool, look; oil, out; up. fur; ^^t; joy; yet; chin; s 
■ ■ • ■ • -n jocKs; ' as in abU (a'b'l) ; Fr. bat; e, Fr. co 
aside front cover, i Americanism ; tfon 



,mph. « 



;ri; H, G, ich; kh, G. doch, See 



hin, Wien; leisure; ij, nng; 
B, Fr, feu; Fr. mon; o, Fr. coq; 
♦hypothetical; < derived from 
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[57] . ABSTRACT 
Surgical.prosthetic modular implants used singularly or 
slacked together are proivided to support and fuse to- 
gsther adjacent visTtebrae or to totally or partially re- 
place one or more vertebrae in a vertebral oolunui. The 
implants are rigid annular plugs, dimensionaUy similar 
to Bonnal vertebral bodies, have simplified oval or 
hepii-oval shapes with ridged faces to engage.adjacent 
vertebral bodies to resist displacement and allow bone 
ingrowth and fusion and to interdigitate with the ridges 
of an adjacent plug for modular stacking to allow vari- 
ability of tiltimate implant height. The implants can be 
provided in sets of differe^it thicknesses and are inter- 
nally grooved to receive an upstanding connecting bar 
to bind together the individual stacked implants into a 
stable unit. The annular implants have ample spaces to 
allow ingrowth of blood capillaries and packing of bone 
graft and are preferably made of a radiolucent material, 
preferably biocompatible cairhon Rber reinforced poly- 
mers or are alteroately made of traditional orthopaedic 
implant materials such as nickel, chronuum, cobalt, 
stainless steel or titanium. 

. 14 Chums, 3 Drawing Sheets 
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bottomed on Ihe hard bone faces or end plates of adja- 
SUEGICAL PROSmEOIC IMPLANT FOR cent vertebrae and are generally oval shaped to con- 

VXR1£BRA£ fona with the general ouOme perimeter of the verte- 

brae. They are also provided in partial (preferably hemi- 
BACKGROUND OF THE INVENTION 5 oval) annulEtr shape to accommodate those surgical 
L Hdd of the Invention procedures where only a portion of the vertebrae or 

This invention relates to iaert'rigid vertebral pros- disc is tJamaged. Two such hcmi-oval rings can be used 
thetic devices and methods for implsntins the devices in the posterior liunbar area in side-by-side relation 
between adjacent vertebrae to treat Of prevent back or since the dural sac and nerve roots must be retracted to 
neck pain in patients with ruptured or degenerated '° each side in turn as the implant is placed on the opposite 
intervertebral disc's anii for raplacuig vertebral bodies side. In an anterior fusion since the entire front of the 
damaged by fracture, tumor or degenerative process. disc space ia exposed, a single piece implant can be used 
Specifically, the invention deals with riag-lilce pros- roaking the oval an advantage in this area, 
thetic plugs or discs used singly or stacked together Xhe periphery of the oval ring is grooved to acooia- 
between vertebrae to form-support sturts m the spipal modate ingrowth of blood capillaries and the open cen- 
colamn and having rigid surfaces facilitating anchoring jj^] portiOD of the ring is preferably packed with bone 
and providing valleys for bone ingrowth from adjoinmg graft material to facilitate bone ingrowth. Bone graft 
vertebrae. The rings are bottomed on the opposing end ^gj, gjjQ jjg packed in the grooves, 
faces of adjoining vertebrae, are preferably oval shaped ■]^■^^ '^^^^ implants is sized to match the height 
with medial-lateral and enterior-posterior dimensions in M average disc and iius, can vary from 10 to 15 mm 
the same ratio as notmal vertebral bodies, are supplied lumbar area and from 7-11 mm for the cervical 

in different heights to be used individually to replace a 

single damaged mtervertebral disc, have ridges to bite ^ ^.j, simpUfies the surgical procedure since 
into the vertebrae or to mterdigitate to be seciffdy ^ stated or reversed and still fit the vertebrae, 

stacked together to the eiact height required at the Omc 25 j ^^^^j^^^ tissue creating a 

of surgery, have slofc and hoUow areas for packing 2on wWch will cause the vertebrae to tightly ^ip 
bone graft matenal too receives me«ia, ^d are ^ef- ^j^^j, ^ bottomed. If the di Alu^^ 

SKlSvely tiss«elpreserved.acut,preferably "Z"-shaped,canbe 

While many types of vertebral prosthetic devices mafcnal of the disc removed, uid the rmg implant m- 

have been proposed, the success ratio has been very low sorted through the out to be bottomed on the adjommg 

and the surgical procedures have been very corapli- vertebrae and surrounded by the disc tBSue. 

cated and traumatic to the patient. The surgical implant To accommodate a myriad of different heights be- 

devices and methods coveted, in my U.S. Pat. Nos. 3S tween vertebrae on which the prosthesis ring is to be 

4,743,256; 4,834,757 and 4,878,915 have greatly im- bottomed, the rings can be supplied in sets of different 

proved the success rate and have simplified the surgical heights to be stacked to the exact height required for a 

techniques in interbody vertebral fusion. In the prbce- particular surgical implant. For example, in the cervical 

dures covered by these patents, biologically acceptable spine, cervical corpectomy is often required for cervical 

but compleldy inert strut plugs are bottomed in chan- 40 tnyelopathies in which large bone spur^ cause spinal 

nds or grooves ofadjouiing vertebrae and receive bone cord pressure. An average graftiflg height is 30 mm 

ingrowth which quickly fuses the structure to the bone Bfjex corpectomy and this can be achieved by stacking, 

and forms a living bone bridge across the fusion area. fg,. exsxaph, three 10 mm high oval uaplants. 

The present invention now further improves this ait In the treatnient of thora columbar fractures, hemi- 

of interbody fusion without euttmg grooves or channels 45 corpectomy is often done followed by grafting. Piace- 

in the vertebrae and is especiaUy well suited for anterior j^^^ j,f sacked hemi^val hnplants in the hemi-corpec- 

cervica! and lumbar fusion. The inventioij provides jomy area provides solid structural weight bearing. The 

ring-like prosthesis plugs or discs bottomed on end faces ,e.seoted vertebral bone is packed into the implant so 

of adjoining vertebrae and constructed and arranged so ^j^^ ifirvesting of additional bone grafting can be 

thai they can be used singly or stacked pluially to ac- SO ^^gj^j^ 

conomodftte individual surgical reqmrements. The rings the treatment of vertebral tumors, the stacked oval 

can replace Mcised diws and vertebr^ and can also be ^ ^^^^^ ^^^^^ ^^^^ 

moimted mside the fibrous disc column connecting providing a permanent mechanically 
adjommg vertebrae. Tie annular units are preferably 

ov^a, or'parthi ov^ sba^ preferably hemi^val. ^ 55 vertebral prosthetic 

Sev are seated and for receiving bone ingrowth in pl^^l'^i >n any area of the spme rcqmnng r^kce- 



ment of iHse or vertebral body. Since the implants are 



. c seated and for receiving bone ingrowth in 
valleys between the peaks. When stacked, an interior . , , , , j-' ^ ^ u r ~. 

coniiectingbar can be^ovided to lock the components 60 -ntended to bottom out on adjacent vertebrd end faces 
in fixed ration and cooperate with hiterfitting ridges. wUch preferably lave been pr^ared by flatteamg with 
■ a burr drill, removmg CflrtJaiminuB matenal and 



SUMMARY OF THE INVENTION strEtehing the annular fibrosis so that the vertebrae can 

According to this invention, biologically acceptable, tigjiay grip the plug, the plugs can be inserted either 

but inert rigid aminlar prosthesii units are provided to 65 anteriorly, posteriorly or laterally mto the vertebral 

support and fuse with adjacent vertebrae in both the column while mounted on the end of an insertion tool, 

cervical, thoracic spine and lumbar portions of a human The ring devices have ridged surfaces providing mul- 

vcrtt*ral column. These ring-like prosthetic devices are tiple purposes of grippmg the vertebrae to resist expul- 



5,192,327 

3 ^ 

Eion. forming valleys to facUitate bone ingrowth, and to la HO, t, He reference numeral 10 designates genet- 

niBtihmg inLdigiLte with ea.lx other for stacking. ally a verteb™ prosth«^ d«^>« °f '"^^^"^^"f^^: 

An upstanding langitudiMl connecting member fits po«d of rig"! ^lologicdly acceptable and ™cUve ma- 

ia interior groo^Tcs in the ring and cooperates with the terial pr_eferab y a "■^'^'^P^J^^P'^f 1^-^^=^^=^ 

ridges to prevent separation cf started implants in 5 ^^^^^^^^Jf^'^^^^^^.J^/i^'^Z fJ 

w^directiDn ci«pt in longitudima height. Since the an oval ring ping 11 generally shaped and saed to con- 

The implants are preferably niade of rato Sta^drng aperto* llrf thercthroiagh, The 

terim snch as carbon fiber remforwd polj^eis knov«^ a « ^ ^^^^^ ^, 

commercially as "P«t", (polyethereaier ketone) or theielhiough preferably extending 

"Ultrapek" (polyether ketone^ ether ketone; ketone). nphend aWU lie m ^j^^ ^^^^ 

Alternately, polycarbonate, polyprophylene,polyethel. "LrtTeiiJ 

yeae and polysulfone type plastics material filldi wth ^^^^ longitudmally across the end 

Blass or «rbon fibers can be^-.S"''^ nS^ilT U^- ^'^g"' ^ '"'='^^ ^ 

suppUed by fCl Industnes of Wdmmgton, DeL; Fiber- ^ .^^ ^. p^^d^. ^^fleys ^ 

Rite Corporation of Winona, Minn, or BASF Corpora- ^^^^^^ the fade walls. The valleys I2c open at the ends 

, J. r V ■ U&ofihe oval ling plug II. 

Preferred best mode embodiments of the mvenuon ^ ^ ^^j. jj^^ pj^g n has an inlemalSy 

we aiiistrated in Ihe attached drawings in which; threaded hole 13 extending partially through the wall 

FIG. 1 is a top and side perspective view of ft fall oval j.^^ receiving a moiinting tool as hereinafter described, 

prosthetic device according to this invention; _ . interior faces of the side walls He also have 

FIG. 2 is a lop and ade perspective view of a hemi- upstanding open ended vertical grooves 14 preferably 
oval prosthetic device of this invention; jj fjagmental cylindrical configuration. These ^ooves 

FIG. 3 ia a top and side perspEctive view of a con- provided for mounting a rectangular connecting bar 

necting bar fitting the illustrated grooves in the devices j,, piQ. 3 1^ ^ 15 has flat side faces 15fl, 

of FIGS. 1 and 2 to bold a plurality of the devices in rounded side edges ISA to snugly fit the grooves 14 and 

stacked relation; top and bottom end edges ISc which are provided with 

FIG. 4 is a top and side perspective view of a stack of ^^^^ jg ^jj^j conform with the ridges 12 of the plug 10. 

the devices of FIG, 1 with the connecting bar of FIG. ^hus, these ridges 16 have oppositdy inelmed sides I6a 

3 in place; coavergmg to peaks Wb and providing valleys l«c 

FIG. 5 is a top and side perspective view of a stack of therebetween. The peaks and valleys of the ridges on 

the devices of FIG. 2 with a connecting bar like FIG. 3 the ends of the connecting bar 15 are aligned with the 
ia place; 35 peaks and valleys of the ridges on the top and bottom 

FIG. 6 is a view Bimilar to FIG. 1 bnt illustrating a f^^gg of the plug 11 when the bar is seated m place 

modified device vnth an integral cross bar; in the grooves 14. . _ , 

FIG. 7 is a side view showing a tapered device of this 7j,e connecting bar IS has a height confonnbg with 

invention; die total hei^t of a Stack 17 of plugs U shown in HG. - 

FIG, 8 is a side view of the stack of devices of PIG. 40 4 or witb only a angle plug 11 if a stack of plugs is not 

♦ showing how the ridges interdigitate when stacked; necessary. As shown in FIG. 4 three plugs 11 are 

FIG. 9 is a view sinular to FIG. 8 but showing a stack stacked together with the ridges 12 of the intermediate 

of tapered devices of FIG. 7 with the center device plug nested m and interdigitating with the ridges of top 

rotated 1B0° to form a vertical stack with end faces bottom plugs. These ridges interfit to provide a 
tapered in the sanae direction. 45 stable stack and the connecting bar 15 seetcd in the 

FIG. 10 is an clevatianat view of a portion of a verte- aligned grooves 14 of the three plugs will prevent Bhiil- 

brae colomn showiag a two stack assembly m an ci- ing of the stack. The end faces of the bars 15 will then 

cised disc space between adjacent vertebrae and the have their ridges 16 aligned with the ridges 12 in the 

manner in which a disc can be cut to receive a device of exposed end'faces of the top and bottom, plugs 11. 

this mvention. SO The central aperture IW of each plug 11 is separated 

FIG. 11 is a sectional view along the line XI— XI of by the bar 35 into two side-by-side charabers which are 

jp. easily packed with bone graft material to expedite the 

FIG. b is a loagitttdmal view of a portion of a verte- fusion of the prosthesis device in the spmal column. In 

bral coliimn, with parts in Bcotion and broken away to addition, the slots lie in the ends Hi of the plugs can 

show the manner in which a stack of the devices is used SS receive hone graft material and also provide fi^ce spaces 

to replace partially damaged discs and an intetmediate for blood flow to spcsl up the fusion process, 

vertebrae pmrdanj A modified hemi-oval device 20 is illustrated in FIG. 

FIG. 13 is side diagrammatic view showmg the inscr- 3 for usage in partial corpectomy operations and also 

tionof a device of this invention m a disc space with the for iise m spaced sade-by-aide relation when aninteimc- 

aid of a mountmg tool, fiO diafe nerve space is needed. The device 20 is a one-piece 

FIG. i« is a view suiJlar to PIG. 13 illustrating the plastics material or metal plug 21 of generally heim-oval 

mannerin which a fork-like tool can have tines mounted shape with opposed side walls 21<i, a rounded oval end 

in a pair of holes in the device. wall 216. a flat opposite end wall 21c: and a central 

FIG 15 is a line diagram illustratiiig the manner in aperture 21if. The top and bottom faces 21e of the plug 

which the ridges of the plugs have side walls diverging 65 21 are ridged in the same mamicr as the plug 11 thus 

at the same angles irom the peaks to provide intefdigi- providing longitudinal ndges 22 wth mchned side wafe 

tating or complimentary mating or nesting projections. 22fl, peaks 226 and vallej^ 22c. The end wdk 216 and 

As shown on the drawings-. l-^ve the same slots 2V^as the slots Ite of the plug 11 
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and an rnd wall 21a 1ms the same tool receiving recess brae are wider at one end than at '^"'1'^';^?'* ^5 
„ "Hi,, ^imr 1 1 file tapered plugs eliminates some of the grinding of the 

fatSM^v^ 24 are provided in the inner faces of end faces of the vertebrae that may be needed for a 
thl^^wKrrSof thrph^g 21 to receive i good matching of the ridges with the vertebrae faces 

±s centi^ aperture of the ping 21 in a longitudinal eolnmn 50 has adjouimg vertebrae 51f "/"^ »° 
tpo^ a SLverse d.3cLf a. illustrated for the I^S^a-wo^-^Sf ^^^^ 

M shown in FIG. S the plugs 21 form a stack 25, in the disc space 54 between the vertebrae 51 and S2 and 
th=^cZ^er«ieKllinth*stackl7ofFIG. ID the top ridges 12 of the stE^k are toto=.=^^^^^ 
4 ttMthe same tvoe of connecting bar IS. into the bottom face ox hard end plate of the upper 

^TSur^lSzi^^l^Si^'^yvatyin vextebraeSlwhilefiel^ttomridgesUoftiiest^^^^^^^^ 
thS<£ orl,"BhTtofimt conditions and i. the stacks of bottomed cn a«a mto tije " ^^^^J 

HGS. * and 5, rfugs of difTerent tiicknesses or heights plate 52ji. Tlie P«>if 12* «f ^^V'tlT^^^tS^nl 
^te tutted toglther to provide the desir,ed overall 15 the stack to the vertebrae bnt^do ^^Svs 
Sh^ foTeach ojiration. Sets of these plugs niay thns the hard faces 5la and 52a of the ^J^*^" ^ 

time of the operation to match the stack. ^ sp™ " and the stack 53 maintams the disc space 

The ridges on the exposed end faces of the stacics of at its normal height 
nlu^i^l tottom on theiard end faces or end plates of M shown in HGS, 10 and 11. a vertebral disc 5S fills 

™d KSuEs 11 and 21 can thu9 be positioned to 12 on the top and bottom fw:es of the pl^^S " t-ite into 
£f^?a^7a:S^of^rtion.to?^eve^bral f^J ^^4^^^^^^^^ 

ISFfG'nai^^.S^ce'^^^^^^^ '"^^bettcr^owninFIG. 11 the hollow interior 11. 

L aX 3 of ftc^e oval shape as the plug 11 of and the slots 11. of the plug 11 are P'^^'^^fX^l^d 
nOS f imd 4 bul the reinforcing bar 32 of this plug is graft material 58 whidi can be •'^rXSr 
toewal^di its side walls 31a. The hollow interior 23 W from the iliac crests of the patient's pelv^ bone 
STe pK is AuTbisec^ by an integral internal FIG. 12 illustrates a cervical portion 60 of a hu^ 
Son 32 foS a pair of rfde-by-side apertures vertebral column havmg ^ upper vertebrae 61, a mid- 

ov2Se.Se"pSgStSeg^Sdto^^^^ 

tS rf^Js?r2rS 31 of FIGS. 1. 2 and 6 arc uni- units 21 axe interdigitated together ftrough theur ndges 

plug 4Si«red to be higher or thicker at its anterior been .partiaUy to y^v^ tV^^f^l^J^ 

^^diia^mhihtwhiletheleadingendreduced ^X^^tSi^^:^^^^^^^/^'^ 

to^stocViig of plugs, each of which have uniform slots 2^. are filled v«th bone p^,,^''^!^^^*- ,^ 

beMit or thicknL IchBB shown at H. 21, and 31, the During suxgejr. the spmal «I»^^;L?^«^''^ *° 
bote for Ac mounting toorcan all be aligned on one 60 reg™ ^ost disc space caused by hernmtion of the 

S ofttB^^Vr&ated inFIG, 8 but"^ shownin discs TT^s f = ?™ .'J^, T^ttct 

HG. 9, the forming of a stack 44 of tapered plugs 41 iBusfiated m FIGS 13 and 14, ^« P'"E/.f^™f,^^^" 

;4^^SLm=ntofthecentralornuddIepluBl50- ^ ^^.f^^ l^^lt^Lf^^So bl' 

S2ptSSerd?gLStK.J^^nr |»t«aUy or i««enorl^^^^^^ 
S^ten^^aSs^wK^^ SedV^f^rfiSuS'^atS^inH^^^^ 
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Alternately, the plug 11, as illustrated in FIG. 14 inay height effective to providE a strut between tiie verte- 
have a pair of side-by-side holes 13a receiving the tine brae mamtaiiung a desired space 
end 74 of a modified tool 75. S. A surgical prosthetic device adaptrf for fusing 

Tools BUch as 73 aad 75 may also be replaced with together adjoining vertebrae in a vertebral co'"™" 
other gripping tools which do not require amounting 5 which comprises a rigid inert annular plug smed and 
apertures in the end faces of the plugs. shaped to fit opposed epd faces of vertebrae in a verte- 

As better shown in the line diflgram of FIG. 15 the bral column and having top and bottom faces witli 
ridged faces such as 13 of twos stacked plugs sach as 11 peals adapted to bite into the end faces of the adjoining 
of FIG. 1 have equallv inclined side walls 12a diverging vertebrae and valleys between, the peaks to leceivebon^ 
from sharp peaks IM at a relatively wide angle A to 10 ingrowth; said plug having a heigjit effective to provide 
prevent foimation of thin narrow fingers or teeth that a stmt between the vertebrae maintaining a desired disc 
could break off and narrow valleys that could block space, and said height of the annular plug being suffi- 
bone ingrowth. An angle of at least 30'-45" is preferred cient to stretch a annulus fibtoas tissue of a disc con- 
to provide wide ridges and open valleys. nectiDg the adjoining vertebrae to maintain a desired 
From the above descriptions, it will understood that 13 ^ height and provide snug gripping of &c plug with 
this mvcntion now advances the art of vertebral column the and faces of the adjoining vertebrae, 
surgery and provides prosthetic devices used singly or 9_ surgical prosthetic device of claim 8 wherein 
Blacked to desired heights, which fit the disc spaces bottom fiiees of the plug have diverging 
between adjacent vertebrae, bottom on and bite into the equally sloping side walls converging to sharp peaks 
vertebrae faces witliout penetrating the liard surfaces 10 relatively wide valleys between the peaks and said 
thereofand have ample chambeiB for ingrowth of blood adapted to nest together to hold adjacent 
capillaries and bone graft mateiial to cipedite bone ^^^^ ^ alignment. 

ingrowth during a post-operative period. The devices jq ^ surgiqal prosthetic device adapted for fusing 
do not leijuire anchoring screws or penetration through- together adjoining vertebrae in a vertebral column 
the hard faces of the vertebrae and can be mounted 25 ^^^.^ comprises a rigid inert annular plug having an 
Huidc the vertebral disc or along the side of a partially interior and sized and shaped to fit opposed end faces of 
excised disc, or in the disc space of a completely epcciscd vertebrae in a vertebral column and having top and 
disc. . bottom faces with peaks adapted to bite into the end 

I claim as my invention: f^^gj. adjoining vertehrac and valleys between the 

■ 1, A prosthetic device to mtegrate with and support 30 ^ growth, said plug having a height 

vertebrae in a vertebral column which CDmpnses a ^tive to provide a strut between the vertebrae main- 
plurality of inert generally ovd shapai nngs co^orm- j ^^j^^ ^ bar 
ing in shape and fii,e with hard end plates of vertebrae the interior of the plug, 
on which it is to be seated, each of said nngs having mgical prostheUc device of claim 10 having 
ridEEd top and bottom fac« adapted to selectively m- 35 ^j^.t^^^u ^^^ed upstanding internal grooves 
terdigitate with surfaces of adjacent rings to form a receivVEaid bar. 

stack and having peaks to bite into the Plat« """il^ I^XW ^vice seating on bard end plates of 
adjoining vertebrae together wtib valleys between die J^^^^"^ a vertebral col^ while preserving 
peaks to receive bone mgrowA from the vertebrae for ^^^^ ^^^^^ ^y^l^ 

fusing the vertebrae together through the nn^. « "^ses a rigid inert annular plug generaliy conforming in 

2. The device of claim 1. wheremtiie peaks have side ^^^^Sth^pposkg l^d end plates of verte- 

wails diverging at an angle of not snbslannally less than g^f^i^jl^^J^^^^t/d. said plug having periph^ 
j . T , • I. ■ A * »„^v^ttr,m erai side and end walls, top and bottom faces, a central 

interior! and intcrdigitated ridged faces holding the tl't" ""^ P^* 

5 a^t displacement in the stack and ridged ex- 50 mounting m«ms m a Pcnpheral r^^fjf; Pj^' «^ 
Lid odfaces for bottomhig od adjoining vertebrae. aperture and slot in the pltig adapt^to be pack^with 
S^^aneCingbar extendin| through the'stack hold- bone graft matenfll. and said plug bemg composed of a 
ing the plugs in aligned position in the staik, radiolucent pksdcs material. „, 

1 Tie pt^thetifdevibe of claim 4, wherein each of «. A prosthetic device aeatng on hard end ^t« of 
the plugs have diametrically opposed internal upstahd-SS vertebrae m a vertebral colunm while preservmg 
™« reSg aie ioJ^ bar. Wealthy disc tissue between the vertebrae which com- 

l.mpT«^S^e,T«ofclaim4fwhcreinthe^ prises a rigid inert^annular plug g^eraEy »rfor^^ 

have an internal coiiiiecting bar divides the interiors of shape and size with opposing hard end plata of vene- 
th6«mular plugs into side by side compartments. ^™^^=^'?^^r 'n'tl^^llff^f^S 

7. A snrrical prostheUc device adapted for fiismg 60 exal side and end waVs, top and bottom faces, s central 
together a^oining vertebrae in a vertebral column aperture therethrough between the &«s. "md a penph- 
S «mp^a riSdinert imnular plug sised and eral slot in each end wall therein, wid end feces iavmg 
Tped to fit opposed «d faces of vcrtebralin a verte- raised ridges with side walls convergmg to peaks and 
Sal Mlumn ^dhiving top arid bottom faces with valleys between the side walk, said peabi adapted to be 
peaks adapted to bite into the end faces of the adjoining 65 bottomed on and bite into the hurd end plate faces of 
vertebrae and vaUeys between the peaks to receive bone vertebrae, tool mountiBg means m a penpheral wall of 
ingrowth, said plug selected from the group consisting the plug, and said aperture slot in the plug adapted 
of oval and hemi-oval rings, and said plug having a to be packed with bone graft matenal 
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14 A prosthetic device seating on hard ead plates of side waJis, said peaks adapted to be bottomed on and 

VKtebrariTa vertebral wlmmi while preserving bite into He hard end plate faces of vexteb ae, tool 

tealthy disc tissue between the vertebrae which com- nioanting means in a peripheral wall of the plug, saia 

prises a rigid inert annular plug generally confonmng m aperture end slot in the plug adapted to be p acfced with 

shape and size with opposing hard end plates of vertc- 3 materiEl and said plug having an anterior 

brae on which it is to be seated, said pJug having penph- jjion higher than the posterior pordon to provide a 

eral side and end >*aHs. top and bottom faces, a central . ^j,^^ i„to position between the 

aperture therethrough between the faces, and a penph- J ^ , ^ vertebrae. 

eS slot therein, said ead faces havmg raised ridges with tad end plate laces^oi me venepra 

side walls converpng to pealcs and vaUey s between the 10 
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Disposition of Claims 

4) S Claim(s) 26-34.61 and 62 is/are pending in the application. 
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8) 0 Clalm(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)n The drawing{s) filed on , is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawlng{s) be held in abeyance. See 37 CFR 1.85(a). 
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1 •!)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 
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3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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3) m Information Disclosure 5tatement(s) (PTO/SB/Oe) 5) □ Notice of Informal Patent Application 
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Claim Objections 
Claims 26, 28objected to because of tlie following informalities: 
In claim 26, on lines 5-6, "said bone graft and does not comprise an adhesive" is 
grammatically awkward because of "and." Also, "comprise" is confusing since it was 
used to end the preamble earlier in the claim. The Examiner suggest deleting "and (line 
5) and replacing "comprise" (line 6) with —include— to overcome this objection. 

In claim 28, the parentheses and quotation marks around "("cortical bone pins")" 
Is not understood and it is unclear whether this language is limiting to the claim's scope. 
Appropriate correction is required. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); fnreLongi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thoiington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attomey or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 26 and 33 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over claim 79 of copending 
Application No. 09/941 ,154. Although the conflicting claims are not identical, they are 
not patentably distinct from each other because the copending claim 79 is read on by 
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what is set forth in the claims of this application such claim 79 would be "anticipated" 
thereby. For this reason, the claims are considered obvious in view of claim 79; see In 
re Goodman, supra. 

Claim Rejections - 35 (JSC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) (he invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale In this country, more thar ore year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 26-27 and 31-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ellis (US 5.147.367). or in the alternative, under 35 U.S.C. 103(a) as 
being obvious over Ellis (US 5,14,7,367) alone. Ellis anticipates the claim language 
where the bone pieces or bone portions as claimed are the bone portions of the same 



patient grafted onto the bones they were separated from to form a graft in Ellis; see the 
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figures, the abstract and column 5, lines 12-56. "Graft" is denoted as "anything inserted 
into something else so as to become an integral part of the latter"; Stedman's Medical 
Dictionary, 23'^ Edition, p. 599. "Allograft" is a homograft (i.e. from the same species) 
that is allogenic (i.e. genetically distinct) to the recipient; see Merriam-Webster OnLine 
at www.m-w.com/cgi-bin/dictionarv?book+=Dictionarv&va=aliograft . Since the bone of 
Ellis is capable of being used as a bone graft unit upon the death of the individual, it is 
considered an allograft bone portion with respect to another human being to the extent 
that this language can be given patentable weight. The site of source of the material is 
relative to how it can be used and is not indicative of the material itself because the 
pieces of Ellis are allogenic with respect to another human being. For these reasons, 
the separated bone pieces are grafts and allografts when these temns are given their 
broadest reasonable interpretation. The new claim language requiring "machined" bone 
portions is not structurally distinguishing from that disclosed by Ellis because it does 
require any particular structure in the device; see MPEP 21 13 that is incorporated 
hierein by reference. 

Alternatively, Ellis could be interpreted as not meeting the claim language 
because one may interpret "machined" as implying a particular structure not disclosed 
by Ellis. However, since "machined" at most only may imply a slight diff^erence from that 
of Ellis, the Examiner asserts that Ellis renders the claim language at least clearly 
obvious. 

With regard to claim 27, the breaks or separations are in cortical bone because 
cortical bone is on the outside of bone as is visible in the drawings. The pins used are 
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inherently press-fitted' into the holes formed because they are held there by a friction 
tight fit. Without this type of fit, they would not function properly. 

With regard to claim 32, the pins of Ellis are cortical bone pins because they are 
for cortical bone the same way a "bone screw" is for bone even though it can be made 
of a metal. 

Claims 26, 27, and 31-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ochoa et al (US 5,716,358) in view of Ellis (US 5,147,367). Ochoa 
discloses bone portions or pieces grafted back onto bones they were separated from 
but fails to clearly disclose the use of a plurality of pins as now claimed; see Figures 4 
and 5 as well as column 6, line 57 to column 8, line 47. However, Eilis teaches that it 
was known to use a plurality of pins to attach bone pieces together; see supra. 
Therefore, it is the Examiner's position that it would have been obvious to use a plurality 
of pins in the Ochoa invention in order to better secure the pieces together and for the 
same reasons that Ellis uses the same. 

Claims s 26-34 and 61-62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Siebels et al (EP 0517030) in view of Coates et al (US 5,989,289). 
Siebels discloses an assembled bone implant made by assembling separate bone 
implant pieces together to form an implant by aligning bores of adjacent pieces. Next, 
Siebels introduces pins into the aligned bones to hold the implant pieces together; see 
Figures 1 and 2 and page 8 of the translation, first full paragraph and page 9 of the 
translation. Siebels also discloses that "the hollow space is filled with bone material or 
bone cement for the purpose of a radial anchoring of the ring"; see page 5 of the 
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translation. Also, on page 1 1 of the translation, Siebels discloses that "extraneous bone 
material, or the patient's own bone material" can be used to fill the cavity. However, 
Siebels fails to disclose making the implant pieces of cortical bone and mentions a 
preference for fiber-reinforced plastic (see page 3, last 4 lines of the translation) or 
carbon-fiber reinforced plastic (see the second full paragraph on page 6). 

Coates, however, teaches that is was known to make similar spinal implants out 
of allograft or autograft cortical bone because of its superior properties in vivo; see the 
abstract, column 2, line 33 to column 3, line 45, column 7, lines 18-43, and column 1 1 , 
lines 42-61. Therefore, it is the Examiner's position that it would have been obvious to 
make the disks and pins of the Siebels implant out of cortical bone for the same reasons 
the Coates teaches doing the same. 

Regarding claims 28-30, the spacers of Coates can have osteogenic material of 
demineralized bone and/or allograft bone applied to them such that the pin(s) of 
Siebels, which would be made into bone because of the teachings of Coates, would 
also have these materials applied to them. Any segment thereof could be said to be 
made of cortical bone. 

Response to Arguments 

Applicants' arguments filed August 25, 2006 have been fully considered but they 
are not persuasive in all cases. 

Applicants failed to traverse the double patenting rejection and stated that they 
will address the provisional rejection once the application is othenwise allowable. 
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Applicants traverse the rejection utilizing Ellis by arguing that Ellis does not 
disclose a "graft" because \he bone pieces are not from a different site or source. This 
has not been found persuasive because this argument is not based upon a structural 
difference, but rather, relies solely on where the material is obtained instead of a 
structural difference. In other words, the argument that the material of a graft is from a 
"different site or source" is not based upon the sfructure of the device, but rather, it is 
based upon the source of the material. Since the source of the material is not limiting 
in the context of the present claims, the argument is considered wholly unpersuasive. 

Furthermore, the Examiner maintains that the broader definition applied is 
appropriate because there is no special definition for this term in the specification and 
because the broader definition is the broadest reasonable one available; the Examiner 
has included a copy of the definition from Stedman's Medical Dictionary utilized in the 
previous Office action. 

Next, Applicants argue that the temi "allograft" inherently means that the tissue 
has been chemically and physically processed into a non-living material that is said to 
be suitable for implantation. Although the art does process some allogenic materials for 
implantation, it is not inherent that all allografts are processed because there are clearly 
some allografts that are not processed; see, for example, US-20030077825 in 
paragraph [0024], US-20030036300 in paragraph [0007], and US-6,398,786 on column 
1. lines 39-44 (see IWIPEP 2112.01 that is incorporated herein by reference). For this 
reason, the Examiner asserts that "allograft" merely indicates where the tissue is 
obtained and how it is intended to be used and not on any clear structural feature of the 
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materiai. Moreover, the whole transplant industry relies on living tissue grafts to provide 
the recipient with living tissue grafts. For these reasons, the rejections have been 
maintained. 

With regard to the rejections utilizing Siebels and Coates, the Applicants' 
arguments follow the line of reasoning that it would not have been obvious to combine 
Siebels with Coates because Siebels wants easy assembly and Coates says that 
implants made of bone have been difficult to make. 

In response, the Examiner asserts that Siebels desires easily assembleable 
disks that enable the surgeon to quickly assemble pre-manufactured disks into an 
appropriately sized implant. Coates, on the other hand, states that implants made with 
bone have had problems due primarily to their shapes and cancellous bone make-up. 
Coates discloses one example of a bone dowel that was not stable due to shape and 
cancellous bone make-up see the discussion of Cloward on column 3. Assembly of the 
implant pieces was not an issue. Coates solved the problems of the prior art by making 
the implant primarily of cortical bone and making the implant into a rectangular shape 
with vertebra engaging teeth and ridges to prevent migration. For this reason, the 
Examiner asserts that Coates is discussing an entirely diiferent issue than that of 
Siebels. For this reason, the Applicants' line of reasoning is not persuasive. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth In 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Applicant should specifically point out the support for any amendments made to 
the disclosure, including the claims (MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for interpreting claims, it is noted that other art may be 
applicable under 35 USC 102 of 35 USC 103(a) once the aforementioned issue{s) is/are 
addressed. 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action if the application is 
not stored' in image format (i.e. the IFW system) or published. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Paul B. Prebilic whose telephone number is 
(571) 272-4758. He can normally be reached on 6:30-5:00 M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott can be reached on 571-272-4754. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR, 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

PaulB-PrebHIc 
primary Examiner 
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IN THE tJMIED STATES 
PATENT AND TRADEMARK OFFICE 

In the Application of: 

Bianchi, John El., et aL 

Serial No.: 09/782,594 

Filed: February 12, 2001 

For: "Assembled Implant" 

Group Art Unit: 3738 

Examiner: Paul B. Prebilic 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sii: 

In response to the final Office Action mailed October 25, 2006, Applicants 
respectfully request entry of the following amendments and a consideration of the 
response on the merits. This Amendment and Response is being filed with a Request for 
Continued Examination, and a One Month Petition for Extension of Time, and is therefore 
believed to be timely. 



CERTIFICATE OF ELECTRONIC FILING 

I hereby certify tliat this correspondence is 
being sent yia electronic filing to the United 
States Patent and Trademark Office on this 
date: 

February 26, 2007 




Attorney for Applicants 



Amendments to the Claims begin on page 2 of this paper; and 
Remarks^Arguments begin on page 5 of this paper. 



Amendments to the Claims: 



Please substitute the listing of the claims as provided below for any prior listings: 
Claims 1-25. (Canceled). 

26. (Currently amended) An assembled bone graft, said assembled bone graft 
assembled outside the body and suitable for implantation into a human patient, said 
assembled bone graft comprising: a plurality of machined allograft bone portions layered 
to form a graft unit, and biocQmpatiblc pins comprising cortical bone traversing said graft 
unit for holding said graft unit together as an assembled bone graft, wherein said 
assembled bone graft fsai does not mclude e emprisc an adhesive. 

27. (Currently Amended) An assembled bone graft suitable for implantation in 
a human patient comprising: 

two distinct bone portions of cortical bone, and bi oc ompatib le pins 
comprising cortical bone, wherein said two distinct bone portions are machined allograft 
bone portions processed to be suitable for implantation in a human patient, said 
biocompatible pins are of appropriate diameter and press fitted into machined holes in said 
two bone portions to hold together said two bone portions to form an assembled bone graft 
suitable for implantation in humans, 

28. (Currently Amended) An assembled bone graft suitable for hnplantation in 
a human patient comprising two or more distmctv bone portions of machined allograft bone 
and pins comprising cortical bone ("cortical bone pma") , said two or more distinctT bone 
portions having holes therein for receiving said cortical bono puis, said cortical bone puis 
keeping said two or inore distinct^ bone portions aligned and connected to form said 
assembled bone graft ftee of an adhesive and suitable for implantation in a human. 

29. (Currently Amended) The assembled bone graft of claim 28 where diere 
are two distinct^ bone portions of machined allograft bone. 



30. (Currently Amended) The assembled bone graft of claim 28, wherein said 
two or more distinctT bone portions eire selected from the group consisting of: cortical bone 
and cancellous bone. 

31. (Previously Presented) An assembled bone graft suitable for implantation 
in a human patient, comprising: 

a first machined bone portion having holes therein; 

a second machined bone portion having holes therein aligned with the holes 
in said first bone portion, said first bone portion and said second bone portion being 
allograft bone suitable for unplantation into a human patient; and 

cortical bone pins press-fitted in said holes for holding said first bone 
portion in juxtaposition to said second bone portion and forming said assembled bone 
graft suitable for implantation into a human patient. 

32. (Previously Presented) An assembled bone graft suitable for implantation 
in a human patient, comprising: 

a first machined cortical bone portion having a hole therein; 

a second machined cortical bone portion having a hole therein, said hole in 
said second machined cortical bone portion aligning with said hole in said first machined 
cortical bone portion, said first machined cortical bone portion and said second machined 
cortical bone portion being allograft bone suitable for implantation into a human patient; 

a cortical bone pin press-fitted in the hole between said first cortical bone 
portion and said second cortical bone portion to form said assembled bone graft suitable 
for implantation into a human patient. 

33. (Previously Presented) An assembled bone graft suitable for implantation 
into a human patient, comprising: 

a first machined cortical bone portion having holes therein; 

a second machined cortical bone portion having holes therein aligned with 
the holes in said first machmed bone portion, said first machined cortical bone portion and 
said second machined cortical bone portion being allograft bone suitable for unplantation 
into a human patient; and 
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cortical bone pins press-fitted in said holes for holding said first machined 
cortical bone portion in stacked juxtaposition to said second machined cortical hone 
portion and forming, without an adhesive, said assembled bone graft suitable for 
implantation into a human patient. 

34. (Currently Amended) An assembled bone graft suitable for implantation ' 
into a human patient, comprising; 

a first machined bone portion; 

a second machined bone portion contacting said first machined bone portion 
to form a graft unit, said first machined bone portion and said second machined bone , 
portion being allograft bone suitable for implantation into a human patient; and 

biocompatible p ins com prising cortical bone - inserted into said first 
machined bone portion and said second machined bone portion for holding together said 
graft unit to form said assembled bone graft suitable for implantation into a human patient. 

Claims 35-60. (Canceled). 

61. (Previously presented) The assembled implant of claim 31 wherein said 
cortical bone pins are four cortical bone pins, said cortical bone pins being made fiom 
cortical bone, 

62. (Previously presented) TTie assembled implant of claim 33 wherein said 
cortical bone pins are four cortical bone pins, said cortical bone pras being made from 
cortical bone. 
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REMARKS 

Status of the Claims 

Claims 26-34 and 61-62 are currently pending. 

Claim 26 is cuirentiy objected to based upon the use of "comprise" on lines 5-6. 
Claim 26 has been amended to recite "wherein said assembled bone graft does not include 
an adhesive." This amendment does not add new matter. Applicants believe that this 
amendment is grammatical in nature and does not change the scope of claim 26. 
Applicants believe that this amendment to claim 26 overcomes the cunently pending 
objection. Claim 26 has also been amended to recite pins comprising cortical bone 
traversing said graft unit for holding said graft unit together as an assembled bone graft. 
This amendment does not add new matter. 

Claims 27 and 34 have also been amended to recite pins comprising cortical bone. 
These amendments to not add new matter. 

Claim 28 is currently objected to based upon the use of the term "("cortical bone 
pins")." Claim 28 has been amended to remove the parenthetical, and to recite, "An 
assembled bone graft suitable for implantation, in a human patient comprismg two or more 
distinct bone portions of machined allograft bone and pins comprising cortical bone, said 
two or more distinct bone portions havmg holes therein for receiving said pins, said pins 
keeping said two or more distinct bone portions aligned and connected to form said 
assembled bone graft free of an adhesive and suitable for implantation in a human." This 
amendment does not add new matter. Applicants believe that this amendment is 
grammatical in nature and does not change the scope of claim 28. Applicants believe that 
this amendment to claim 28 overcomes the currently pendmg objection. 

■ Claims 29 and 30 have been amended to remove unnecessary commas between the 
words "distinct" and "bone." These amendments, are grammatical in nature and do not 
alter the scope of the claims or add new matter to the claims. 

Claims 26 and 33 are currentiy provisionally rejected under the judicially .created 
doctrine of obviousness-type double, patenting as allegedly being unpatentable over claim 
79 of co-pending Application Serial No. 09/941,154. Applicants note this provisional 
rejection, and will take appropriate action if this rejection should ripen. 



Claims 26-27 and 3 1-34 are currently rejected under 35 U.S.C. § 102(5) as allegedly 
being anticipated by U.S. Pat. No. 5,147,367 (tiie "Ellis" reference). Applicants respectfully 
traverse this rejection for the reasons stated in section I below. 

Claims 26-27 and 3 1-34 are currently rejected under 35 U.S.C. § 103Ca) for allegedly 
being unpatentable over the Ellis reference. Applicants respectfiilly traverse this rejection for 
the reasons stated in section n below. 

Claims 26-27 and 31-34 are currently rejected under 35 U.S.C. § 103(a) as allegedly 
being unpatentable over U.S. Pat. No. 5,716,358 (the "Ochoa" reference) in view of the Ellis 
reference. Applicants respectfully traverse tiiis rejection for the reasons stated in section HI 
below. 

Claims 26-34 and 61-62 are currently rejected under 35 U.S.C. § 103(a) as allegedly 
being unpatentable over BP 0517030 (the "Siebels" reference) in view of U.S. Pat. No. 
5,989,289 (the "Coates" reference). Applicants respectfully traverse this rejection for the 
reasons stated in section IV below. 

I. 35 U.S.C. § 102(B) OVER THE ELLIS REFERENCE 

Claims 26-27 and 31-34 are currently rejected under 35 U.S.C. § 102(b) as allegedly 
being anticipated by the Ellis reference (U.S. Pat. No. 5,147,367). With regard to the 
anticipation rejections, the MPEP provides: 

"A claim is anticipated nnlv if each an d every element as set forth in d:ie, 
claim is found , either expressly or inherently described, in a single prior art 
reference." Verdegaal Bros. v. Union Oil Co.. of California, 814 F.2d628, 
631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987).... "The identical invention 
must be shown in a.s com plete detail as is contained in the ... claim." 
Richardson v. Sumki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 
1920 (Fed. Cir. 1989). 

MPEP §213 1 (emphasis added). Applicants respectfully traverse the current rejections under 

35 U.S.C. §102(b) because the Ellis reference does not disclose each and every element of 

claims 26-27 and 3 1-34 of the instant application. 

A. Ellis does not disclose a "graft" as the term is understood in the art 
Claims 26-27 and 31-34 are each directed to an "assembled bone graft." The Ellis 

reference does not teach a "graft" as the term is understood in the art. Tellingly, the Ellis 



reference does not use the term "graft." Instead, the Ellis reference states that it relates to 
"fixation of bone fractures," (Ellis at Abstract), and tiie "setting of bone fragments relative 
to the adjacent bone mass." (Ellis at Col. 1, lines 6-8). The Ellis reference further 
describes this process as being a "repair " (Ellis at Col. 3, line 18; Col. 3, lines 41-42; Col. 
5, line 13; and Col. 5, line 50). Figures 2a-2d and 3-5 of the Ellis reference further 
illustrate that Ellis relates to the fkation of bone fractures wherein a broken bone is re- 
attached to lie same site from which it was fractured. (See Ellis at Figures 2a-2d and 3-5; see 
^ Ellis at Col. 4, lines 16-18 ("FIG. 2a depicts a femur 20 which contains a fractured 
condoyle 20i and an adjacent underlying bone mass 202,").) 

In making the assertion that Ellis relates to "grafts," the Office Action disregards the 
teachings of Ellis as relatmg to bone repairs. Instead, the Office Action attempts to read 
"graft" mto the Ellis reference by asserting that Ellis discloses a "graft" when the term "graft- 
is given its "broadest reasonable interpretation." See &e October 25, 2006 Office Action at p. 
4. In support of the interpretation of the term "graft," the October 25, 2006 Office Action 
cites to Stedman's Medical Dictionary, 23"^ Edition, p. 599, for ihe definition of "graft" as 
being "anything ir....rteH into something else so as to become an integral part of the latter " 
Sec the October 25, 2006 Office Action at p. 4 (emphasis added). As discussed above, 
however, the Ellis reference relates to the fixation of bone fractures wherein a broken bone is 
re-attached to the same site from which it was fractured. The October 25, 2006 Office Action 
admits that Ellis discloses "bone portions of the same patient" being bound back "onto the 
bones they were separated from." See the October 25, 2006 Office Action at p. 3, This does 
not fit the definition of a graft as set forth in Stedman's Medical Dictionary, 23"' Edition, at p. 
599, because the bone fragments of Ellis are not being "inserted into something else." 

Additionally, given the recognitions in the October 25. 2006 Office Action that Ellis 
discloses "bone portions of the same patient" bemg bound back "onto the bones they were 
separated from," see the October 25, 2006 Office Action at p. 3, die definition in Stedman's 
Medical Dictionary, 23"" Edition, at p. 599 of "autogenous bone graft" as being "a bone 
gtraft] from one part of the body to another" is particularly notable. In accordance witii tiiis 
definition, in order for a bone portion from a patient to be a "graft" with respect to tiiat 
same patient, it would have to be taken from one part of tiie body and be put into another. 
The specification of the uistant application is m accordance with this definition in referring 



to autograft materials. See specification at p. 1, line 30 to p. 2, line 1 ("a second site of 
morbidity must be created to harvest autograft for implantation into a first diseased or 
injured site"). 

The interpretation in the Octiober 25, 2006 Office Action of a "graft" as including 
bone being re-attached to the site from which it was originally fractured is thus 
inconsistent with the term "graft" as used in the art, as evidenced by the fact that it is 
inconsistent with the definition in Stedman's Medical Dictionary, I'i'^ Edition, at p. 599 diat 
has been provided in the October 25, 2006 Office Action. "The broadest reasonable 
interpretation of the claims must also be consistent with the interpretation that those skilled 
in the art would reach." MPEP §21 11. 

B. ElHs Does Not Disclose An "Assembled Bone Graft" 

Claims 26-27 and 31-34 are each directed to an "assembled bone graft." The Ellis 
reference does not disclose an assembled bone graft as recited in any of these clauns. As 
discussed above, the Ellis reference does not disclose a "graft." Additionally, each of clauns 
26-27 and 31-34 recites elements relating to the "assembled bone graft" recited therem diat 
are not met by the Ellis reference. 

Claim 26 recites, among other things, that the assembled bone graft comprises "a 
plurality of machined allograft bone portions layered to form a graft unit, and 
biocompatible pins traversing said graft unit for holding said graft unit togedier as an 
assembled bone graft." Claim 26 also recites that die assembled bone graft is "assembled 
outside the body and suitable for implantation into a human patient." The Ellis reference 
discloses neither of these elements. For example, in the Ellis reference only a smgle bone 
portion is shown as bemg broken or fractured, and being subsequently fixed to die 
underiying bone mass. (Sec Ellis at Col. 2, lines 56-64; Col. 3, lines 3-5; Col. 3, lines 19- 
22; Col. Col. 3, lines 28-34; Col 3, lines 38-40; Col. 4, lines 16-18; Col. 4, lines 27-28; 
Coh 5, imes 41-42; and at Figs. 2a-2d and 3-5.) As disclosed in Ellis, the single fractured 
fragment is fixed to the underlying bone mass to re-form the original bone inside- the body. 
The Ellis reference does not disclose removing the fractured or broken bone from the body. 
The -broken or fractured bone as disclosed m Ellis thus does not exist m an "assembled" 



form outside the body as an "assembled bone graft" that is "suitable for implantation into a 
human patient." 

Similarly, claims 27 and 31-34 each requiie an "assembled bone graft" comprising 
"two distinct bone portions" (claim 27), or "a first" and "a second" bone portion (claims 31- 
34), that fonn "an assembled bone graft suitable for implantation" into a human patient,' As 
discussed above, the Ellis reference does not disclose an assembled bone graft comprising 
two bone portions that are implanted into a human patient. Instead, the Ellis reference 
discloses a single bone being broken or fractured from the underlying bone mass, and 
being subsequently fixed to the underlying bone mass. (See Ellis at Col, 2, lines 56-64; 
Gol 3, lines 3-5; Col. 3, lines 19-22; Col. Col. 3, lines 28-34; Col 3, Imes 38-40; Col.. 4, 
lines 16-18; Col. 4, lines 27-28; Col. 5, lines 41-42; and at Figs. 2a-2d and 3-5.) 

C. Ellis Does Not Disclose "Allograft" Bone 

The October 25, 2006 Office Action states that "Ellis anticipates the claim language 
where the bone pieces or bone portions of the same patient are grafted back onto the bones 
they were separated from to form a graft in Ellis. . . ." See the October 25, 2006 Office Action 
at pp. 3-4. Although applicants disagree with the characterization of the Ellis reference as 
relating to a "graft" at all, as discussed above, the admission that Ellis relates to "bone 
portions of the same patient" is an admission that the clahned element of "allograft bone" is 
not disclosed in EUis,, 

The October 25, 2006 Office Action asserts that "[s]ince the bone of Ellis is capable 
of being used as a bone graft unit upon the death of the individual, it is considered an allograft 
bone portion...." See the October 25, 2006 Office Action at p. 4. The Ellis reference, 
however, does not disclose, either explicitly or inherently, that the bone disclosed therein 
could or should be used in another patient upon flie death of the fu^t patient. Instead, the 
assertion in the October 25, 2006 Office Action is based solely upon presumption, with no 
teaching in the art cited as support. The assertion set forth in the October 25, 2006 Office 
Action does not constimte a description of the claim element being set forth in the cited 
reference, as is required for anticipation by MPEP §2131. The Ellis reference therefore does 



not anticipate the claim element of "allojgraft bone" as recited in each of claims 26-27 and 31- 
34. 

The October 25, 2006 Office Action also asserts that the claim elements reciting 
allograft bone "merely iiidicate[] where' the tissue is obtained and how it is intended to be 
used and not on any clear structural feature of the material." October 25, 2006 Oifice Action 
at pp. 7-8. Applicants respectfully disagree with this characterization of the claim element 
"allograff;." The requnement that bone be allograft is a positively recited requirement withb 
the body of the claim, and is not merely a statement of intended use. The claim element 
requiring allograft bone cannot be ignored. 

D. Ellis Does Not Disclose a "Machined" Portion of Bone 

Claims 26-27 and 31-34 each recite as an element that the bone portions of the 
assembled bone graft are "machined." As discussed above, the Ellis reference discloses 
repairing a bone break or fracture by reattaching a single fractured piece of bone to the 
"adjacent underlying bone mass" from which it originally fractured. See Ellis at Col. 4, lines 
16-18 ("FIG. 2a depicts a femur 20 which contains a fractured condoyle 201 and an 
adjacent underlymg bone mass 202"). The Ellis reference does not disclose machining a 
bone portion. The claim elements in clahns ' 26-27 and 31-34 reciting "machined" bone 
portions are thus not anticipated by the Ellis reference. 

Because there are numerous claim elements in each of claims 26-27 and 31-34 that 
are not disclosed in the Ellis reference, the Ellis reference does not anticipate any of claims 
26-27 or 31-34. Applicants respectfully request that the pending rejection under 35 U.S.C. 
§ 102(b) in light of the Ellis reference be withdrawn. 
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n. 35 U.S.C.§ 103(A) IN LIGHT OF ELLIS 

Claims 26-27 and 3 1-34 are currently rejected under 35 U.S.C. § 103(a) for allegedly 

being unpatentable over the Ellis reference. In order for a prima facie case of obviousness to 

be established, the Manual of Patent Examining Procedure (MPEP) states: 

First, there must be some suggestion or motivation, either in the references 
themselves or- in the knowledge generally available to one of ordinary skill in 
the art, to modify the reference or combine the teaching. Second, there must 
be a reasonable expectation of success. Finally, the prior art reference (or 
references when combined) must teach or suggest all the claim limitations. 
The teaching or suggestion to make the claimed combiuation and the 
reasonable expectation of success must both be found in the prior art. 

MPEP §2142 (emphasis added). "The examiner bears tibie initial burden of factually 
supporting any prima facie conclusion of obviousness." See id. 

Applicants respectfiilly submit that no prima facie case of obviousness has been 
established because the cited reference does not teach or suggest each of the elements of any 
of claims 26-27 or 3 1-34. Additionally, as discussed above, the Ellis reference relates to the 
repair of fractured or broken bones withm a patient. For example, the Ellis reference does not 
disclose an assembled bone graft suitable for implantation into a human patient that comprises 
nmltiple bone portions. As another example, the Ellis reference also does not disclose the use 
of machined allograft bone portions in forming an assembled bone graft. Modification of the 
teachings of Ellis to arrive at such subject matter would change the principle of operation of 
the cited reference, whidi is not sufficient to render the claims prima facie obvious. See 
MPEP §2143.01 (citing In le Ratti, 270 F.2d 810, 123 USPQ 349 (CCPA 1959)), 

Applicants respectftilly request that the pending rejection under 35 U.S.C. §103(a) in 
light of the ElHs reference be withdrawn. 

m. 35 U.S.C. § 103(A) OVER OCHOA IN VIEW OF ELLIS 

Claims 26-27 and 31-34 are currently rejected under 35 U.S.C. § 103(a) as allegedly 
being unpatentable over U.S. Pat. No. 5,716,358 (the "Ochoa" reference) in view of the Ellis 
reference. The October 25, 2006 Office Action states that "Ochoa discloses bone portions or 
pieces grafted back onto bones they were separated from but fails to clearly disclose the use 



of a pluiality of pins as now claimed." See October 25, 2006 Office Action at p. 5. The • 
Office Action then cites to Ellis for the proposition that "it was known to use a plurality of 
pins to attach bone pieces together." See October 25, 2006 Office Action at p. 5. 

The October 25, 2006 Office Action does not show the manner by which each and 
every element of any of the currently amended claims is allegedly met by the cited 
references, either alone or in combination. "The examiner bears liie initial burden of factually 
supporting any prima facie conclusion of obviousness," MPEP §2142, and part of that burden 
includes establishmg that the prior art references teach or suggest all the claim limitations. . 

The Applicants respectfully submit that the cited combination of Ellis and Ochoa fails 
to make a prima facie case of obviousness against the presently claimed invention because the 
combmation of the two references fails to disclose each and every element of the currently 
amended claims. The Ochoa reference is directed to a "bone fixation device such as a screw, 
pin, staple, cable, or anchor." See the Ochoa reference at Abshact. The Ochoa reference 
further states that "[t]hs present invention relates to mechanical fixation devices and hardware 
used m surgical applications to attach or anchor bone tissue or prosthetic devices to bone, or 
to secure pieces of bone together." See the Ochoa reference at Col. 1, lines 4-7. Ochoa, like 
Ellis, does not disclose assembled bone grafts such as those recited in claims 26-26 and 31- 
34. 

For example, each of claims 26-27 and 31-34 are directed to an "assembled bone 
graft" that is "suitable for implantation" in a human patient, where the assembled bone graft 
comprises a plurality of bone portions. The Ochoa reference discloses that the fixation device 
disclosed therein can be used to reconstruct broken bones within a patient by threading a 
plurality of bone fragments together, (see the Ochoa reference at col. 6, lines 58-60), but as 
indicated in the October 25, 2006 Office Action, this relates to "bone portions or pieces 
grafted back onto bones fhey were separated from." See October 25, 2006 Office Action at p. 
5. Ochoa does not teach a bone graft that is assembled fi-om multiple bone portions and then 
implanted into a patient, as is required by each of claims 26-27 and 31-34. Because Ellis also 
does not teach such assembled bone grafts, the combination of Ellis and Ochoa does not 
render the currently amended claims obvious. 

Additionally, each of claims 26-27 and 3 1-34 recite that the bone portions used, in the 
assembled grafts are machined allograft bone. Ochoa and EUis are dkected to repairing 
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fractured bones within a patient. Neither reference disclose either the use of machined bone 
portions or the use of allograft bone, much less the use of bone that is both machined and 
allograft. 

In light of the fact that each and every limitation of the currently amended claims is 
not disclosed or taught by Ochoa or Ellis, Applicants respectfully request that the pending 
rejection under 35 U.S.C. §103(a) in light of Ochoa and Ellis withdrawn. 

rV. 35 U.S.C. § 103(A) OYER SEEBELS IN VIEW OF COAXES 

Clanns 26-34 and 61-62 are cuirently rejected under 35 U.S.C. § 103(a) as allegedly 
being unpatentable over EP 0517030 (the "Siebels" reference) in view of U.S. Pat. No, 
5,989,289 (the "Coatcs" reference). The October 25,2006 Office Action asserts that "Siebels 
discloses an assembled bone implant made by assembling separate bone implant pieces 
together by aligning bones of adjacent pieces," and introducing "pins into the aligned bones to 
hold the implant pieces together." See the October 25, 2006 Office Action at p. 5. The 
October 25, 2006 Office Action admits that "Siebels fails to disclose making the implant 
pieces of cortical bone and mentions a preference for fiber-reinforced plastic (see page 3, last 
4 lines of the translation) or carbon-fiber reinforced plastic (see the second full paragraph on 
page 6)," See the October 25, 2006 Office Action at p. 5'. The October 25, 2006 Office 
Action then cites to Coates, alleging that Coates "teaches that it was well known to make 
similar spinal implants out of allograft or autograft cortical bone because of its superior 
properties in vivo; see the abstract, column 2, line 33 to column 3, line 45, column 7, lines 18- 
43, and column 11, lines 42-61." See the October 25, 2006 Office Action at p. 6. The 
October 25, 2006 Office Action then concludes that "it would have been obvious to make the 
discs and pms of Siebels implant out of cortical bone for the same reasons the [sic] Coates 
teaches doing the same." See the October 25, 2006 Office Action at p. 6. The Applicants 
respectfully traverse this rejection, and submit that it would not have been obvious to one of 
ordinary skill in the art to combine the teachings of Siebels and Coates to arrive at the 
currently claimed subject matter. 

A person of ordinary skill in the art would not have combined the teachings of 
Siebels and Coates because they relate to different approaches to making implants. There 
would not be a reasonable expectation of success in making the combination proposed by 
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the October 25, 2006 Office Action, An obviousness rejection must include "some 
articulated reasoning with some rational underpinning to support the legal conclusion of 
obviousness." InreKahn . 441 F.3d 977, 988, 78 U.S.P.Q^Zd 1329, (Federal Circuit 2006. 

When the substance and teachings of the Siebels reference and the Coates reference 
are properly considered, it is clear that one of ordinary skill in the art would not be 
motivated to combine the two references by replacing the artificial materials used in 
Siebels with the cortical bone used in the implants of Coates. It is not permissible to pick 
and choose among the individual elements of assorted prior art references to re-create the 
claimed invention, but rather "some teaching or suggestion in the references to support 
their use in the particular claimed combination" is needed. Symbol Technologies. Inc. v. 
Opticon. Inc. . 935 F.2d 1569, 1576, 19 USPQ2d 1241, 1246 (Fed. Cir. 1991). 
Furthermore, prior art references must be considered in their entirety, "i.e., as a whole, 
including portions that would lead away from the claimed invention ." MPEP at § 2141,02, 
(Emphasis added.) 

A. A Person of Ordinary Skill in the Art Would Not Have Modified 
Siebels to Substitute Bone for Plastic 

The Siebels reference describes the basis of the invention described dierein in the 
following maimer: 

Therefore, the objective to develop an implant of the kind mentioned at the 
outset, which can rapidly be implanted and which - from the standpoint of 
manufacturing engineering - can also easily be manufactured for a 
multiplicity of overall dimensions, forms the basis of th e Fproposedl 
invention . 

See Siebels translation at p. 2. Ease of manufacturing and ease of implantation are central 
aspects of the Siebels implant, and serve as the solutions for the nature of the problem 
addressed by Siebels. To achieve the aspect of "ease" of manufacturing, Siebels relies 
upon cutting disks out of a "prefabricated solid or hollow strand," See Siebels translation at 
p. 3, 

The only materials actually described in the Siebels reference from which the disks 
and/or anchoring pins described therein can be made are "fiber reinforced plastic," see 
Siebels translation at p. 3, and "carbon-fiber reinforced plastic." See Siebels translation at 
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p, 6. The Siebels reference does not describe any other materials from which its implants 
or anchoring pins can be made. 

With rDSpect to the anchoring pins disclosed in the Siebels reference, there is no 
discussion, aside from the one reference to carbon-fiber reinforced plastic on page 6. of 
suitable materials from which they can be made. Nor is there any discussion of the 
parameters or factors that should be considered when choosing the material from which to 
make the anchoring pins. There is thus no teaching within the Siebels reference to guide 
one of ordinary skill in the art in choosing any material for the anchoring pins other than 
carbon-fiber reinforced plastic. 

With respect to the disks used for the implants described in the Siebels reference, 
the manufacturing methods by which the implants of Siebels can "easily be manufactured" 
in accordance with the "basis of the [proposed] invention," see Siebels translation at p. 2, 
make it evident that the only suitable materials are the plastics described therein. For 
example, the manufacturing techniques of Siebels are described in the following maimer: 
Known winding techniques may be used for series-manufacturing of the 
implant elements. For example, liie aimular disks ["washers"] can be made 
with the help of a braiding machine, which is additionally outfitted with 
unidirectional fibers (UD). By means of bar-shaped mandrel, which is 
pulled through the braid eyelet around which there are laid UD-fibers and 
braidhig. a bonded-fiber tube is generated in a suigle run, from which the 
annular disks are afterwards cut off . The bar-shaped mandrel is preferably 
of PTFE (polytetrafluoroethylene), which is also used as mold release 
agent. At the same time, the bar-shaped mandrel can have a polygonal 
cross-sectional area, or grooves all over the length, and/or elevations, as a 
result of which the inner-iacket geometry, required for the torsionally- 
resistant anchoring, can directly be formed in the bonded-fiber tubes, 
respectively in the annular disks, over the course of their manufacturing . 

Also, wmding methods usmg fibers or fiber-woven fabrics allow a 

manufacturing process, which is simple from the standpoint cS 

manufacturine, engineering, and suitable for series-manufacturing. Unified 
struts for the individual disks and the disk packages, [packmgs] can be 
designed. 

Siebels translation at pp. 6-7 (emphasis added). Additionally, the Siebels reference 

describes one embodiment by explaining that: 

The disk-shaped implant is preferably rtfade of fiber-reinforced plastic 
[FRP]. hi accordance with a preferred embodiment of the invention, in 
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order to produce a single-piece implant, the disk is cut out of a hollow 
strand, which consists of a multiple number of braiding layers [plaiting 
layers]. The braiding layers, are wound up one after another on a 
correspondingly shaped mandrel [arbor], preferably on a mandrel, having a 
rectangular cross-section and rounded comers, directly in a braiding 
machine. The disks are cut off with the desired height, which can vary over 
the disk. Implants of this knid are characterized in that they can be 
■ manufactured in an extraordinarily easy way, in which the fiber orientation 
equally imparts an optimal rigdditv and strentrth to the implant . 

Siebels translation at pp. 3-4 (emphasis added). Furthermore, Figures 5 and 6 of the 
Siebels reference provide illustrations of the manufacturing of the winding methods 
described in Siebels and the disks cut fherefi:om. The structure and shape of the disks 
described by Siebels are dictated by the braided or wound stands from which they are cut, 
and even the strength and rigidity of the disks is a result of the oriented fibers that result 
from the manufacturing techniques. The manufacturing methods taught in the Siebels 
reference that achieve the described advantages may be suitable for use with the plastics 
described in Siebels, but they could not be performed on cortical bone. 

The Siebels reference, when read as a whole, is directed to providing implants and 
implant components that can be easily manufactured. The Siebels reference thus teaches 
away from the use of materials or manufacturing techniques that do not provide the benefit 
of easy manufacturing as described within the Siebeles reference. There is no teaching or 
suggestion in Siebels that the manufacturing techniques could be altered or disregarded in 
making the disks taught therein. 

The MPEP explains that "[a] prior art reference that 'teaches away' from the 
claimed invention is a significant factor to be considered in determining obviousness," 
MPEP §2145(X)P)(1). Further, "[a] prior art reference may be. considered to teach away 
when 'a person of ordinary skill, upon reading the reference, would be discouraged from 
following the path set out in the reference, or would be led in a direction divergent from 
the path taken by the apphcant." Monarch Knitting v. Sulzer . 139 F,3d 877, 885, 45 
USPQ2d 1977, 1984 (Fed. Cir. 1998), In reading the Siebels reference, one of ordinary 
skill would be led towards the ease of manufacturing obtained by using the plastics and 
manufacturing methods described in Siebels and would therefore be led in a divergent 
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direction from developing different manufacturing techniques. to allow the use of bone as a 
manufacturing material. 

B. Coates Does Not Teach that Bone Can Be Substituted For The 
Materials of Siebels 

The Coates reference, when considered as a whole, does not teach that cortical 
bone could be used in the implants of Siebels. 

As an initial matter, the implants disclosed in the Coates reference differ from the 
implants and portions of implants claimed in the present application in several respects. 
As described in Coates, "[t]he spacer 110 includes an anterior wall 111. having opposite 
ends 112, 113, a posterior wall 115 having opposite ends 116, 117 and two lateral walls 
120, 121. Each of the lateral walls 120, 121 is connected between the opposite ends 112, 
113, 116, 117 of the anterior 111 and posterior 115 walls to define a chamber 130. The 
walls are each composed of a bone composition, preferably cortical bone." See Coates at 
Col, 5, In 66 to Col. 6, hi 5. In contrast to the assembled bone grafts recited in claims 26- 
34 and 61-62, the Coates reference does not describe bone grafts made from multiple 
pieces of cortical bone, nor does it describe connecting multiple pieces of bone using pins 
made from cortical bone. 

Coates seeks to develop implants made of bone that "avoid the disadvantages of 

metal implants." See Coates at Col. 2, Ins 50-51. In describing the benefits of its implants, 

the Coates reference states: 

One benefit of the spacers of the present mvention is that they combine the 
advantages of bone grafts with the advantages of metals , without the 
corresponding disadvantages. An additional benefit is that the invention 
provides a stable scaffold for bone ingrowth before fiision occurs. Still 
another benefit of this invention is that it allows the use of bone grafts 
without the need for metal cages or internal fixation, due to the compressive 
strength of the spacer and the means for resisting migration. 

See Coates at Col. 4, Ins 8-16, (Emphasis added). 

Notably, the Coates reference does not discuss plastic implants, or the advantages 
or disadvantages thereof as compared to either metal or bone implants. The Coates 
reference does not provide any teaching with respect to the possibility or desirability of 
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substituting the use. of bone in other grafts, such as those of the Siebels reference, that are 

made from plastic. With respect to materials and manufacturing methods, the Coates 

reference provides the following description: 

The spacers of this invention are preferably formed of a bone composition 
or material. The bone may be autograft, allograft, xenograft or any of the 
above prepared in a variety of ways. Cortical bone is preferred for its 
compressive strength. In one embodiment, the spacers arc obtained as a 
cross sectional slice of a shaft of a long bone. For example, various shaped 
spacers may be obtained by machining a cortical ring into the desired 
configuration. The exterior surfaces of the walls can be formed by 
machining the ring to a D-shape. Material from the medullary canal of the 
ring can be removed to form a chamber. Surface features and migration 
resistance means can be defined into the surface of the spacers using 
conventional machining methods and a standard milling machine which 
have been adapted to bone . Various methods and procedures are known for 
treating and processing bone to provide bone materials and compositions. 
TTiese methods and procedures can be applied to the present mvention as 
long as the resulting bone material provides a sufficient compressive 
strength for the intended application . 

See Coates at Col. 11, Ins 42-60. (Emphasis added). Thus, the known methods of 
manufacturing described in Coates require modifications in order to adapt the equipment 
for use with bone. Further, in the Background section provided therein, the Coates 
reference discusses some of the disadvantages and difficulties that were known with 
respect to making implants from bone: 

Both allograft and autograft present additional difficulties. Graft alone may 
not provide the stability required to withstand spinal loads. Intemal fixation 
can address this problem but presents its own disadvantages such as the 
need for more complex surgery as well as the disadvantages of metal 
fixation devices. Also, the surgeon is often required to repeatedly trim the 
graft material to obtain the correct size to fill and stabilize the disc space. 
This trial and error approach increases the length of time required for 
surgery. Furthermore, the graft material usually has a smooth surface which 
does not provide a good friction fit between the adjacent vertebrae. 
Migration and expulsion of the graft may cause neural and vascular injury, 
as well as collapse of the disc space. Even where such slippage does not 
occur, micromotion at the graft/fusion-site interface may disrupt the healing 
process that is required for fusion. 

Several attempts have been made to develop a bone graft substitute which ' 
■ avoids the disadvantages of metal implants and bone grafts while capturing 
advantages of both. In each case, developing an implant having the 
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biomechanical properties of metal and the biological properties of bone 
without the disadvantages of either has been extremely difficult or 
impossible - 
See Coates at Col. 3, Ins 17-40. (Emphasis added). Thus, it was considered "extremely 
difficult or impossible" to provide an implant that had the benefits of both bone and metal 
without their undesired properties. And, although the Coates reference goes on to describe 
its single piece bone implants as providing one solution to the difficulties associated with 
using bone implants, the Coates reference when read as a whole does not provide a 
teaching that bone can simply be substituted as a manufacturing material in any type of 
implant. 

In light of the disclosures of the Siebels reference and the Coates reference when 
read in their entirety, one of ordinary skill in the art would not combine the Siebels 
reference and the Coates reference to arrive at implants or portions of implants made from 
multiple pieces of cortical bone coimected by cortical bone pins as disclosed and claimed 
in the present application. "A critical step in analyzing the patentability of claims pursuant 
to Section 103(a) is casting the mind back to the time of invention, to consider the thinking 
of one of ordinary skill in the art, guided only by the prior art references and the dien- 
accepted wisdom in the field." InreKotzab . 217 F.3d 1365, 1369, 55 USPQ2d 1313. 1316 
(Fed. Cir. 2000); see also In re Dembiczak . 175 F.3d 994, 999, 50 USPQ2d 1614, 1617 
(Fed. Cir. 1999). When this critical step is taken with respect to the Siebels reference and 
the Coates reference, it becomes apparent that given the "extremely difficult or 
impossible" setting of developing an implant from cortical bone as described in the Coates 
reference, one skilled in the art would not have substihited cortical bone of Coates for the 
"extraordinarily easy" to use braided or wound plastics of Siebels. The teachings of 
Coates thus fail to address or overcome the stated manufacturing advantages associated 
with Uie fiber reinforced plastic of Siebels, so one of ordinary skill in the art would not 
have disregarded the ease of manufacturing advantages associated with the plastics of 
Siebels in choosing the materials for making either the primary components of an implant 
or the pins used to hold the implant together. Moreover, given the art recognized extreme 
difficulty or impossibility of developing an implant made from a single piece of cortical 
bone as disclosed in Coates, it would not have been obvious to one of ordinary skill in the 
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art to further modify fiie implants of Coates by building an implant assembled from pieces 
of cortical bone held together with pins. 

C. There is No Reasonable Expectation of Success in Combining Siebels 
and Coates 

The October 25, 2006 Office Action does not provide any basis for a reasonable 
expectation of success for using cortical bone to manufacture implants and portions of 
implants made from multiple pieces held in juxtaposition by cortical bone pins,- as 
described and claimed in the present application. When addressing the issue of a 
reasonable expectation of success, the MPEP explains, "Obviousness does not require 
absolute predictability, however, at least some degree of predictability is required." MPEP 
§2143.02. The MPEP further states, "Whether an art is predictable or whether the 
proposed modification or combination of the prior art has a reasonable expectation of 
success is determined at the time the invention was made." MPEP §2143.02, When the 
cited prior art references are viewed in this context, it becomes apparent that they do not 
provide a reasonable expectation of success with respect to substituting cortical bone as a 
manufacmring material into the implant pieces of the Siebels reference. For example, 
given the difficulties with making bone grafts as. described in the Coates reference, there 
would not have been a reasonable expectation of success that implants could be assembled 
from fnultiple pieces of cortical bone. The Coates reference is directed to a single piece 
implant and does not address the utilization of multiple pieces. 

Further, both the Coates reference and the Siebels reference discuss the need for 
implant strength, but neither addresses whether multiple cortical bone pieces held in 
juxtaposition would provide such strength. To the contrary, the Coates reference expresses 
the concern that "[g]raft alone may not provide the stability required to withstand spinal 
loads," see Coates at Col. 3, Ins 18-19, and then states that " the spacers of this invention 
stimulate bone ingrowth like a bone graft and provide sufficient strength to support the 
vertebral column but avoid the disadvantages of both bone graft and metal implants,..." 
See Coates at Col. 5, Ins 21-24 (Emphasis added). Similarly, the Siebels reference 
describes that the fiber reinforced plastic implants disclosed dierein "are characterized in 
that they can be manufactured in an extraordinarily easy way, in which the fiber orientation 
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equally imparts an optimal rigidity and strength to the implant ." See Siebels translation at 
p. 3 (emphasis added). Thus, while the Coates and Siebels references each describe that 
their own implants provide the necessary strength, neither one provides a basis from which 
it could be concluded that cortical bone pieces held m juxtaposition by cortical bone pins 
would successfully provide sufficient strength. 

Because the combination of references in the pending obviousness rejection is not 
based upon any reasonable expectation of success found in the prior art, a prima facie case 
of obviousness has not been made and the rejection should be withdrawn. 

Conclusion 

Claims 26-34 and 61-62 are currently pending. The specification currently stands 
objected. Claims 26-34 and 61-62 currently stand rejected. In view of the amendments and 
arguments provided herein. Applicants believe that all bases for objecting to and rejecting 
claims 26-34 and 61-62 have been overcome. Applicants respectfully submit that Claims 
26-34 and 61-62 of the instant application are in a condition for allowance. 

Applicants believe that a total fee of $910 is currently due m conjunction with 
submission, with $790 for the Request for Continued Examination and $120 for the One 
Month Petition for Extension of Time that are being submitted with this Amendment and 
Response. The Commissioner is hereby further authorized to charge any fees which may be 
required, or credit any overpayment, to Account No. 13-0017, in the name of McAridrews, 
Held &Malloy, Ltd. 

Respectfully submitted. 

Date: February 26, 2007 By 

McAndrews, Held & Malloy, Ltd. 
500 W. Madison St. 
34*^ Floor 
Chicago, IL. 60661 
Phone: 312-775-8000 
Fax:312-775-8100 
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- ThB MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERiOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER/FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of timE may be available under the provisions of 37 CFR 1 . 1 36(a) , In na event, however, ttiay a reply be litrely filed 
afler SIX (B) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS fnun the mailing date of this communication. 

- Faliuie lo reply within the set or e)ttended period for reply will, by statute, cause the appileaBon lo become ABAN DOMED (35 U.S.C. g 1 33). 
Any reply received by the Office later than three months after the mailing date of this commuricatlon, even If timely filed, may reduce any 
sarned patent term adjustment Sea 37 CFR 1.704(b). 

Status 

I )IEI Responsive to communication(s) filed on 26 February 2007 . 
2a)D This action is FINAL. 2b)KI This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 2S-34.61 and 62 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn fi-om consideration. 

5) 0 Claim(s) is/ars allowed. 

6) S Claim(s) 26-34.61 and 62 is/are rejected. 

7) D Claim{s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

1 0)\3 The drawing(5) filed on is/are; a)\3 accepted or bjD objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(5) including the correction is required if the drawin9(s) is objected to. See 37 CFR 1 .121 (d). 

I I )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)n Acknowiedgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)n All t))G Some * c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau {PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachinent{s) 

1 ) S Notice of Refarences Cited (PTO-692) 

2) □ Notice of Draflsperson's Patent Drawing Review (PTO-g-lS) 

3) n Information Disclosure Statemsnt(s) (PTO/SB/08) 

Paper No(s)/Mail Date . 

U.G. pBlsnl and Trsdemsrii Office 

Fr01.-325 (Rev. Oa-06) Office 



4) Q Interview Summary (PTO-413) 

Paper No(s)/jyiall Date. . 

5) Q Notice of infoimai Patent Application 

6) □ other: . 
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Continued Examination Under 37 CFR 1.114 



A request for continued examination under 37 CFR 1 .114, including tlie fee set 
fortli in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 26, 2007 has been entered. 

Double Patenting 

The nonstatutory double patenting rejection is based on a Judieially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or Improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 11 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed, Cir. 1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 {CCPA 
1982); fn re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 . 1 30(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
temiinal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 26 and 33 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over claim 79 of copending 
Application No. 09/941 ,154. Although the confiicting claims are not identical, they are 
not patentably distinct from each other because the copending claim 79 is read on by 
what is set forth in the claims of this application such claim 79 would be "anticipated" 
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thereby. For this reason, the claims are considered obvious in view of claim 79; see In 
re Goodman, supra. 

Claim Rejections -35USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action; 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date, of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the Invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

The following is a quotation of 35 U.S.C, 103(a) which fomis the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 



Claims 31-34 are rejected under 35 U.S.C. 102(b) as being anticipated by Ellis 
(US 5,147,367), or in the alternative, under 35 U.S.C. 103(a) as being obvious over Ellis 
(US 5,147,367) alone. Ellis anticipates the claim language where the bone pieces or 
bone portions as claimed are the bone portions of the same patient grafted onto the 
bones they were separated from to form a graft in Ellis; see the figures, the abstract and 
column 5, lines 12-56. "Graft" is denoted as "anything inserted into sonriething else so 
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as to become an integral part of the latter"; Stedman's IVIedical Dictionary, 23^^* Edition, 
p. 599. "Allograft" is a homograft (i.e. from the same species) that is allogenic (i.e. 
genetically distinct) to the recipient; see Merriam-Webster OnLine at www. m-w. com/cg 1- 
bin/dictionarv?bQok+=Dictionarv&va=alloqraft . Since the bone of Ellis is capable of 
being used as a bone graft unit upon the death of .the individual, it is considered an 
allograft bone portion with respect to another human being to the extent that this 
language can be given patentable weight. The site of source of the material is relative 
to how it can be used and is not indicative of the material itself because the pieces of 
Ellis are allogenic with respect to another human being. For these reasons, the 
separated bone pieces are grafts and allografts when these terms are given their 
broadest reasonable interpretation. The new claim language requiring. "machined" bone 
portions is not structurally distinguishing from that disclosed by Ellis because it does 
require any particular structure in the device; see MPEP 2113 that is incorporated 
herein by reference. 

Alternatively, Ellis could be Interpreted as not meeting the claim language 
because one may interpret "machined" as implying a particular stmcture not disclosed 
by Ellis. However, since "machined" at most only may imply a slight difference from that 
of Ellis, the Examiner asserts that Ellis renders the claim language at least clearly 
obvious., 

With regard to claim 32, the pins of Ellis are cortical bone pins because they are 
for cortical bone the same way a "bone screw" is for bone even though it can be made 
of a metal. 
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Claims 31-34 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Ochoa et al (US 5,716,358) in view of Ellis (US 5,147,367). Ochoa discloses bone 
portions or pieces grafted back onto bones they were separated from but fails to clearly 
disclose the use of a plurality of pins as now claimed; see Figures 4 and 5 as well as 
column 6, line 57 to column 8, line 47. However, Ellis teaches that it was known to use 
a plurality of pins to attach bone pieces together; see supra. Therefore, it is the 
Examiner's position that it would have been obvious to use a plurality of pins in the 
Ochoa invention in order to better secure the pieces together and for the same reasons 
that Ellis uses the same. 

Claims 26-34 and 61-62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Siebels et al (EP 0517030) In view of Coates et al (US 5,989,289). 
Siebels discloses an assembled bone implant made by assembling separate "bone 
implant pieces together to form an implant by aligning bores of adjacent pieces, Next, 
Siebels introduces pins into the aligned bones to hold the implant pieces together; see 
Figures 1 and 2 and page 8 of the translation, first full paragraph and page 9 of the 
translation. Siebels also discloses that "the hollow space is filled with bone material or 
bone cement for the purpose of a radial anchoring of the ring"; see page 5 of the 
translation. Also, on page 11 of the translation, Siebels discloses that "extraneous bone 
material, or the patient's own bone material" can be used to fill the cavity. However, 
Siebels fails to disclose making the jmplant pieces of cortical bone and mentions a 
preference for fiber-reinforced plastic (see page 3, last 4 lines of the translation) or 
carbon-fiber reinforced plastic (seethe second full paragraph on page 6). 
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Coates, however, teaches that is was known to make similar spinal implants out 
of allograft or autograft cortical bone because of its superior properties in vivo; see the 
abstract, column 2, line 33 to column 3, line 45, column 7, lines 18-43, and column 1 1 , 
lines 42-61. Therefore, it is the Examiner's position that it would have been obvious to 
make the disks and pins of the Siebels implant out of cortical bone for the same reasons 
the Coates teaches doing the same. 

Regarding claims 28-30, the spacers of Coates can have osteogenic material of 
demineralized bone and/or allograft bone applied to them such that the pin(s) of 
Siebels, which would be made into bone because of the teachings of Coates, would 
also have these materials applied to them. Any segment thereof could be said to be 
made of cortical bone. 

Response to Arguments 

Applicants' arguments filed February 26, 2007 have been fully considered but 
they are not persuasive in all cases. 

Applicants failed to traverse the double patenting rejection and stated that they 
will address the provisional rejection once the application Is otherwise allowable. 

Applicants traverse the rejection utilizing Ellis by arguing that Ellis does not 
disclose a "graft" because the bone pieces are not supposed utilized by the Examiner in 
a way that is "understood by the art." Rather, the Applicant understands the term as 
meaning that the material must be from a different site or source. This has not been 
found persuasive because this argument is not based upon a structural difference, but 
rather, relies solely on where the material is obtained instead of a stmctural difference. 
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In other words, the argument that the term "graft" is not used to describe his material is 
not persuasive. Furthermore, the fact that the Ellis does disclose that the material is not 
from a different site or source is not based upon the structure of the device, but rather, - 
it is based upon the source of the material. Since the source of the material is not 
limiting in the context of the present claims, the argument is considered wholly 
unpersuasive. 

Furthermore, the Examiner maintains that the broader definition applied is 
appropriate because there is no special definition for this term in the specification and 
because the broader definition is the broadest reasonable one available; the Examiner 
has included a copy of the definition from Stedman's IVIedical Dictionary utilized in the 
previous Office action. 

Next, Applicants argue that the term "allograft" inherently means that the tissue 
has been chemically and physically processed into a non-living material that is said to 
be suitable for implantation. Although the art does process some allogenic materials for ' 
, implantation, it is not inherent that all allografts are processed because there are clearly 
some allografts that are not processed; see, for example, US-20030077825 in 
paragraph [0024], 115-20030036800 in paragraph [0007], and US-6,398,786 on column 
1, lines 39-44 (see MPEP 21 12.01 that Is incorporated herein by reference). For this 
reason, the Examiner asserts that "allograft" merely indicates where the tissue is 
obtained and how it is intended to be used and not on any clear structural feature of the 
material. Moreover; the whole transplant industry relies on living tissue grafts to provide 
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the recipient with living tissue grafts. For these reasons, the rejections have been 
maintained. 

On page 8 of the February 26, 2007 response, the Applicants argue that Ellis 
does not disclose an assembled bone graft. However, it is noted that this terminology is 
taken from the preamble and that the preamble is not incorporated into the body of the 
claims. For this reason, the preamble is merely considered to be a statement of 
intended use and it does not structurally limit the claim language. 

On page 10 of the response, the Applicants argue that Ellis does not disclose 
machined portions of bone. However, the Examiner asserts that this language is not 
clearly limiting because even a kick on the bone would constitute a machining. 
Furthermore, since the bone joined by a fastener, it is machined to accommodate the 
fastener to the extent that this term can be given patentable weight. 

With regard to the rejections utilizing Siebels and Coates, the Applicants' 
arguments follow the line of reasoning that it would not have been obvious to combine 
Siebels with Coates because Siebels wants easy assembly and Coates says that 
implants made of bone have been difficult to make. 

In response, the Examiner asserts that Siebels desires easily assembleable 
disks that enable the surgeon to quickly assemble pre-manufactured disks into an 
appropriately sized implant. Coates, on the other hand, states that implants made with 
bone have had problems due primarily to their shapes and cancellous bone make-up. 
Coates discloses one example of a bone dowel that was not stable due to shape and 
cancellous bone make-up see the discussion of Cloward on column 3. Assembly of the 
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implant pieces was not an issue. Coates solved the problems of the prior art by making 
the Implant primarily of cortical bone and making the implant into a rectangular shape 
with vertebra engaging teeth and ridges to prevent migration. For this reason, the 
Examiner asserts that Coates Is discussing an entirely different issue than that of 
Siebels. For this reason, the Applicants' line of reasoning is not persuasive. 

Conclusion 

Applicant should specifically point outthe.support for any amendments made to 
the disclosure, Including the claims (MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for interpreting claims, it Is noted that other art may be 
applicable under 35 USC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed. . 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims Is respectfully requested in response to this Office action if the application Is 
not stored in image format (i.e. the IFW system) or published. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Paul B. Prebilic whose telephone number Is 
(571) 272-4758. He can normally be reached on 6:30-5:00 M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott can be reached on 571-272-4754. The fax phone 
number for the organization where this application or proceeding Is assigned Is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Paul Prebllic 
Primary Examiner 
Art Unit 3738 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

In the Application of: 

Bianchi, John R., et aL 

Serial No.: 09/782,594 

FQed: February 12, 2001 

For: "Assembled Implant" 

Group Art Unit: 3738 

Examiner: Paul B. Prebilic 

AMENDMENT AM) REQUEST FOR CONSIDERATION 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the non-final Office Action mailed May. 3, 2007, Applicants 
respectfully request entry of the following amendments and a consideration of the 
response on the merits. This Amendment and Response is believed to be timely because it 
is being filed with a Petition for a Three-Month Extension of Time, making this response 
due on Monday, November 5, 2007. 

Amendments to the Claims : Reflected in the listing of claims beginning on 

page 2 of this paper. 



Certificate of Electronic Transmission 

I hereby certify that this correspondence is 
being transmitted electronically to the U.S. 
Patent and Trademark Office via EPS on: 

November 5, 2007 



/SarahA.Koffliny 
SarahA.Kofflin 
Registration No. 60,218 

Customer No. 23,446 



Remarks/Ar guments : 



Begin on page 4 of this paper. 



Amendments to the Claims 



This listing of claims will replace all prior versions and listings of the claims in this 
application: 

Listing of the Claims: 

Claims 1-25 (Cancelled). 

26. (Previously presented) An assembled bone graft, said assembled 
bone graft assembled outside the body and suitable for implantation into a human patient, 
said assembled bone graft comprising; a plurality of machined allograft bone portions 
layered to form a graft unit, and biocompatible pins traversing said graft unit for holding 
said graft unit together as an assembled bone graft, said assembled bone graft does not 
include an adhesive. 

27. (Previously presented) An assembled bone graft suitable for 
implantation in a human patient comprising: 

two distinct bone portions of cortical bone, and biocompatible pins, wherein 
said two distmct bone portions are machined allograft bone portions processed to be 
suitable for implantation ia a human patient, said biocompatible pins are of appropriate 
diameter and press fitted into machined holes in said two bone portions to hold together 
said two bone portions to form an assembled bone graft suitable for implantation in 
humans. 

28. (Previously presented) An assembled bone graft suitable for 
implantation in a human patient comprising two or more distinct, bone portions of 
machined allograft bone, and pins comprising cortical bone ("cortical bone pins"), said two 
or more distinct, bone portions having holes therein for receiving said cortical bone pins, 
said cortical bone pins keeping said two or more distinct, bone portions aligned and 
connected to form said assembled bone graft free of an adhesive and suitable for 
implantation in a human. 
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29. (Previously presented) The assembled boae graft of claim 28 where 
there are two distinct, bone portions of machined allograft bone. 

30. (Previously presented) The assembled bone graft of claim 28, 
wherein said two or more distinct, bone portions are selected from the group consisting of: 
cortical bone and cancellous bone. 

Claims 3 1-62 (Cancelled). 
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Remarks 



Status of the Claims 

Upon entry of the above amendments, claims 26-30 will remain pending in 
the present application, claims 3 1-34, 61 and 62 having been cancelled in the above 
amendments. Claims 26, 27 and 28 are the independent claims. 

Summary of the Bases for Objection /Rejection 

Claims 26 and 33 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting over claim 79 of copending sister application 
USSN 09/941,154. 

Claims 31-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 5,147,367 (Ellis). 

Claims 31-34 are rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat 5,147,367 (Ellis). 

Claims 31-34 are rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5,716,358 (Ochoa) in view of U.S. Pat. 5,147,367 (ElUs). 

Claims 26-34 and 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly 
being unpatentable over EP 05 17030 (Siebels) in view of U.S. Pat. 5,989,289 (Coates). 

Each of these five (5) bases for rejection is addressed in Sections I-V, 
respectively, which follow. 

I, Provisional Rejection Based On Obviousness Type Double Patenting 

Claims 26 and 33 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting over claim 79 of copending sister application 
USSN 09/941,154. The Applicants will address this issue at such time as claims are allowed 
either in the present application or in the ' 154 application, 

II. 35 U.S.C. § 102(b) over U.S. Pat. 5,147,367 (Ellis) 

Claims 31-34 are rejected under 35 U.S.C. § 102(b) for allegedly being 
anticipated by U.S. Pat. 5,147,367 (Ellis). Apphcants maintain that claims 31-34 are 



patentable over Elli£. However, claims 31-34 have been cancelled to advance prosecution of 
the remaining claims. The cancellation of claim 31-34 renders this rejection moot. Therefore 
this rejection will not be addressed fijrther. 

m. 35 U.S.C. § 103(a) over U.S. Pat. 5,147,367 (Ellis) 

Claims 31-34 axe rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5,147,367 (EUis). Applicants maintain that claims 31-34 are 
patentable over Ellis, fiowever, claims 31-34 have been cancelled to advance prosecution of 
the remaining claims. The cancellation of claim 31-34 readers this rejection moot. Therefore 
this rejection will not be addressed fiirther. 

IV. 35 U.S.C. § 103(a) over U.S. Pat. 5,716,358 (Ochoa) in view of Ellis 

Claims 31-34 are rejected under 35 U.S.C. § 103(a) for allegedly being 
unpatentable over U.S. Pat. 5,716,358 (Ochoa) in view of U.S. Pat. 5,147,367 (EUis). 
Applicants maintain that claims 31-34 are patentable over Ochoa ia view of EUis. However, 
claims 31-34 have been canceUed to advance prosecution of the remaining claims. The 
cancellation of claim 31-34 renders this rejection moot. Therefore this rejection will not be 
addressed further. 

V. 35 U.S.C. § 103(a) over EP 0517030 (Siebels) in 
view ofU.S. Pat 5,989,289 (Coates) 

Claims 26-34 and 61-62 are rejected under 35 U.S.C. § 103(a) for allegedly 
being unpatentable over EP 0517030 (Siebels) in view of U.S. Pat. 5,989,289 (Coates). 
Applicants maintain that claims 31-34 and 61-62 are patentable over Siebels in view of 
Coates. However, claims 3 1-34 and 6 1 -62 have been canceUed to advance prosecution of the 
remaining claims. Therefore the rejection with respect to these claims will not be addressed 
further, With regard to claims 26-30, the Apphcants respectfully disagree with the Patent 
Office's rejection as discussed below. 

The Office Action rehes on Siebels for its disclosure of "an assembled bone 
implant made by assembling separate bone implant pieces together by aUgning bores of 
adjacent pieces;" and introducing "pins into the aUgned bones to hold the implant pieces 
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together," [Office Action at page 5.] However, the only materials actually described in 
the Siebels reference from which the disks and/or anchoring pins described therein can he 
made are "fiber reinforced plastic," see Siebels translation at p. 3, such as "carbon-fiber 
reinforced plastic." See Siebels translation at p. 6. The Siebels reference does not describe 
any other materials from which its implants or anchoring pins can be made. 

The Office Action acknowledges that Siebels does not disclose the use of 
cortical bone for making implant pieces. To make up for this deficiency, the Office Action 
cites to Coates, alleging that Coates "teaches that it was well known to make sirnilai spinal 
implants out of allograft or autograft cortical bone because of its superior properties in vivo; 
see the abstract, column 2, line 33 to column 3, line 45, column 7, lines 18-43, and column 
11, lines 42-61." [Office Action at page 6.] The Office Action then concludes that it would 
have been obvious to make the discs and pins of Siebels implant out of cortical bone for the 
same reasons the [sic] Coates teaches doing the same. The Apphcants respectfully disagree. 

Apphcants submit that a person of skill in the art would not combine the 

teachings of the Siebels and Coates references in the manner required by the Office Action. 

Such a person would not substitute the fiber reinforced plastic used by Siebels with cortical 

bone pursuant to Coates. Siebels employs fiber reinforced plastic as the material for its 

discs. Siebels notes that "Implants of this kind are characterized m that they can be 

manufactured in an extraordinarily easy way, in which the fiber orientation equally 

imparts an optimal rigidity and strength to the implant." See Siebels translation at p. 4 

(emphasis added). In contrast, the Coates reference states that there woiUd be concerns about 

stability when bone is used. For example at column 3, liaes 17-32, Coates states "Both 

allograft and autograft present additional difficulties. Graft alone may not provide the 

stability required to withstand spinal loads." [Emphasis added.] Coates acknowledges the 

difficulties in creating implants from allograft or autograft bone. Coates goes on to discuss 

the difficulty of creating such an implant. 

Several attempts have been made to develop a bone graft substitute 
which avoids the disadvantages of metal implants and bone grafts 
while capturing advantages of both. In each case, developing an 
implant having the biomechanical properties of metal and the 
biological properties of bone without the disadvantages of either 
has been extremely difficult or impossible. 
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[Coates, col. 3, lines 38-39] [emphasis added.] A person of skill in the art would not 
substitute the fiber reinforced plastic, which is said by Siebels to have rigidity and strength, 
with cortical bone, which, according to Coates, may not provide the required stability. 

Additionally, in discussing the Coates reference, the Office Action also states 
that "[a]ssembly of the implant pieces was not an issue." Apphcants submit that this is 
indicative of the nonobviousness. Coates does not even suggest a bone graft assembled firom 
a plurality of allograft bone portions layered to form a graft unit. 

For at least these reasons, the combination of the Siebels and Coates 
references would not have rendered claims 26-30 obvious to a person skilled in the art at 
the time that the Applicants' invention was made. 

Conclusion 

Although the Office Action makes various statements regarding claims 26- 
34, 61, 62 and the cited references that are now moot in light of the above, applicants 
expressly reserve the right to challenge such statements in the future should the need arise 
(for example, if such statement(s) become relevant by appearing in a rejection of any 
current or future claim). 

Claims 26-30 are currently pending. Claims 26-30 currently stand rejected. 
In view of the amendoaents and arguments provided herein, Apphcants believe that all 
bases for rejecting claims 26-30 have been overcome. Applicants respectfully submit that 
claims 26-30 of the instant application are in a condition for allowance. The Examiner is 
invited to telephone the applicants' undersigned attorney at (312) 775-8213, if any 
unresolved matters remain. 
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The Commissioaer is hereby authorized to charge any fees which may be required, or 
credit any overpayment, to Account No. 13-0017, in the name of McAndrews, Held & 
Malloy, Ltd. 

Respectfully submitted. 



Date: November 5, 2007 By: /Sarah A. Kofflm/ 

SarahAKofflin 
Attorney for Applicants 
Registration No. 60,218 
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Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment 
filed in response to a Quayle action; or 

Non-entry of the amendment if the non-compliant amendment is a preliminary amendment or supplemental 
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Continualion of 4(e) Other The amendment filed Novembers. 2007 contained daim changes, with respect to ttie most recent prior 
amendment, tfiat were not indicated by editorial markings according to 37 CFR 1.121 (c) (2). Therefore, certain status identifiers were not 
con-ect, In response to this Notice, the Applicant is required to either (1) con-ect the status identifier and insert appropriate editorial 
markings into the claims -or- (2) present the most recent prior claims (i.e. claims 26 to 30) as they appeared in the February 26, 2007 
amendment while keeping the status identifiers as "previously presented". 
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Application No. 

09/782,594 


Applicant(s) 
BIANCHI ET AL. 


Examiner 
Paul B. Prebilic 


Art Unit 
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Continuation Sheet (PTOL.324) Application No. 

- The MAILING DATE of this communication appears on ttie cover stieet with the correspondence address - 

The amendment document filed on 25 January 2008 is considered non-compliant because it has failed to meet tlie 
rBquirements of 37 CFR 1,121 or 1.4. in order for ttie amendment document to be compliant, correction of the following 
item(s) Is required. 

THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT: 

□ 1 . Amendments to the specification: 

Q A. Amended paragraph(s) do not include mariiings. 
n B. New paragraph{s) should not be underlined. 

□ C. Other . 

□ 2. Abstract: 

□ A. Not presented on a separate sheet. 37 CFR 1 .72, 

□ B. Other . 

□ 3, Amendments to the drawings: 

□ A. The drawings are not properly identified in the top margin as "Replacement Sheet," "New Sheet," or 

"Annotated Sheet" as requirad by 37 CFR 1.121(d). 

□ B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings 

showing amended figures, without markings, In compliance with 37 CFR 1 .84 are required. 

□ C. Other . 

S 4. Amendments to the claims: 

□ A. A complete listing of all of the claims is not present. 

□ B. The listing of claims does not include the text of all pending claims (including withdrawn claims) 

E C. Each claim has not been provided with the proper status Identifier, and as such, the individual status 
of each claim cannot be Identified. Note: the status of every claim must be indicated after Its claim 
number by using one of the following status Identifiers: (Original), (Currently amended), (Canceled), 
(Previously presented), (New), (Not entered), (Withdrawn) and (Withdrawn-currentiy amended). 

□ D. The claims of this amendment paper have not been presented in ascending numerical order. 

E E. Other: Upon review of the new claim set the Examiner found that claim 28 has been changed from the 
February 26, 2007 amendment without editorial marks. In particular, on line 4 of claim 28. the language "cortical 
bone" has been reinserted without editorial marks even though it was deleted by the February 25. 2007 amendment. 
Although the Examiner reviewed all the claims filed January 25, 2008. The Applicant is requested to review to review 
the claims for any other inconsistencies with the prior entered amendment . 

□ 5. Other (e.g., the amendment is unsigned or not signed in accordance with 37 CFR 1 .4): 
For further explanation of the amendment format required by 37 CFR 1.121, see MPEP § 714. 
TIME PERIODS FOR FILING A REPLY TO THIS NOTICE: 

1 . Applicant is given no new time period if the non-compliant amendment is an after-final amendment or an amendment 
filed after allowance. If applicant wishes to resubmit the non-compliant after-final amendment with corrections, the 
entire corrected amendment must be resubmitted. 

2. Applicant is given one nnonth, or thirty (30) days, whichever Is longer, from the mall date of this notice to supply the 
con-ection. If the non-compliant amendment is one of the following: a preliminary amendment, a non-final amendment 
(Including a submission for a request for continued examination (RCE) under 37 CFR 1.114), a supplemental 
amendment filed within a suspension period under 37 CFR 1 , 103(a) or (c), and an amendment filed in response to a 
Quayle action. If any of above boxes 1 , to 4. are checked, the correction required is only the corrected section of the 
non-compliant amendment in compliance with 37 CFR 1.121. 

Extensions of time are available under 37 CFR 1 . 1 36(a) only if the non-compliant amendment is a non-final 
amendment or an amend ment filed in response to a Quayle action. 

Failure to timely respond to this notice will result in: 

Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment 
filed In response to a Quayle action; or 

Non-entry of ths amendment if the non-compliant amendment is a preliminary amendment or supplemental 
amend menL 

/Paul Prebilic/ (571)272-4756 

Legal Instruments Examiner (LIE), if applicable Telephone No. 

U.S. Patent and Trademark Office Pan of Paper No. 20080221 

PTOL-324 (01-06) Notice of Non-Compliant Amendment (37 CFR 1.121) 



2 



Continuation Sheet (PTOL-324) 



Application No. 



EXHIBIT 28 



Attor^JEY Docket No. RTI112R/13980US02 



m THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



In the Application of: 

Bianchi, John R., et at 

Serial No.: 09/782,594 

Filed: February 12, 2001 

For: "Assembled Implant" 

Group Art Unit: 3738 

Examiner: Paul B, Prebilic 



Ccrtilicate of Electronic Transmission 

I hereby certify that this correspondence is 
being transmitted electronically to the U.S. 
Patent and Trademarlc Office via EFS on: 

January 25. 2008 



/Sarah A. Kofflm/ 
SaraliA-Kofflin 
Registration No. 60,218 

Customer No. 23,446 



Response to Notice of Non-Compliant Amendment 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3-1450 

Dear Sir; 

In response to the Notice of Non-Compliant Amendment mailed January 15, 
2008, AppHcants respectfully request entry of the followuig amendments and a 
consideration of the response on the merits. This Amendment and Response is believed to 
be thnely because it is being filed before the one monftx deadline of February 15, 2008. 



Amendments to the Claima : 



Reflected in the Hsting of claims begimiing on 
page 2 of tliis paper. 



Remarks/Arguments : 



Begin on page 4 of this paper. 



Amendments to the Claims 



This listing of claiins will replace all prior versions and listings of the claims in this 
application: 

Listing of the Claims: 

Claims 1-25 (Cancelled). 

26. (Previously presented) An assembled bone graft, said assembled 
bone graft assembled outside the body and suitable for implantation into a human patient, 
said assembled bone graft comprising: a plurality of machined allograft bone portions 
layered to form a graft unit, and pins comprisiag cortical bone traversing said graft unit for 
holding said graft unit together as an assembled bone graft, wherein said assembled bone 
graft does not include an adhesive. 

27. (Previously presented) An assembled bone graft suitable for 
implantation in a human patient comprising: 

two distinct bone portions of cortical bone, and pins comprising cortical 
bone, wherein said two distinct bone portions are machined allograft bone portions 
processed to be suitable for implantation in a human patient, said pins are of appropriate 
diameter and press fitted into machined holes in said two bone portions to hold together 
said two bone portions to form an assembled bone graft suitable for implantation in 
humans. 

28. (Previously presented) An assembled bone graft suitable for 
implantation in a human patient comprising two or more distinct bone portions of 
machined allograft bone, and pins comprising cortical bone, said two or more distinct bone 
portions having holes therein for receiving said cortical bone pins, said pins keeping said 
two or more distinct bone portions aligned and connected to form said assembled bone 
graft free of an adhesive and suitable for implantation in a human. 
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29. (Previoxisly presented) Tlie assembled bone graft of claim 28 where 
there ai-e two distkict bone poitions of machined allograft bone. 

30. (Previously presented) The assembled bone graft of claim 28, 
wherein said two or more distinct bone portions are selected from the group consisting of: 
cortical bone and cancellous bone. 



Claims 31-62 (Caacelled). 



Remarks 



Status of the Claims 

In response to the Notice of Non-Corapliant Ameiidment Applicaat has 
presented the most recent prior claims as they appeared in the Fehmary 26, 2007 amendment 
while keeping the status identifies as "previously presented." Upon entry of the above 
amendments, claims 26-30 will remain pending in the present apphcation, claims 31-34, 61 
and 62 having been cancelled in the above amendments. Claims 26, 27 and 28 are the 
independent claims. The Examiner is invited to telephone the apphcants' midersigned 
attorney at (312) 775-8213, if any unresolved matters remain. 
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The Cominissioiier is hereby authoiized to charge any fees which maybe required, or 
credit any overpayment, to Account No. 13-0017, in the name of McAndrews, Held & 
Malloy, Ltd. 

RespectfLdly submitted, 



Date: January 25, 2008 By: /Sarah A. Ko fFlin/ 

SarahA.Kofflin 
Attorney for Applicants 
Registration No. 60,218 
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34"' Floor 
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Certiflcate of Electronic Transmission 

I hereby certify that this correspondence is 
bemg ■.transirdtfed. electronically to the U.S . 
Patent and Trademark Office via EPS on: 

March 24. 2008 . 



/Sarah A. Kofflin; ■ 
SarahA.KofjQin 
Registration No. 60,218 



Customer No. 23,446 



Response to Notifce of Non-Compliant Amendment 

Mail Stop AP 
Commissioner for P atents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Notice of Non-CompHaat Amendment mailed March 3, 
2008, Applicants respectfully request entry of the following amendments and a 
consideration of the response on the merits. This Amendment and Response is beheved to 
be timely because it is being filed before the one month deadline of April 3, 200S. 



Amendments to the Claims : 



Reflected in the listing of claims beginning on 
page 2 of this paper. 



Remarits/Ai guments : 



Begin on page 4 of this paper. 



Amendments to the Claiins 

This listing of claims will replace all prior versions and listiags of the claims in this 
application: 

Listing of the Claims : 

Claims 1-25 (Cancelled). 

26. (Previously presented) An assembled bone graft, said assembled 
bone graft assembled outside the body and suitable for implantation into a human patient, 
said assembled bone graft comprising: a plurality of machined allograft bone portions 
layered to fonn a graft unit, and pins comprising cortical bone traversing said graft unit for ' 
holding said p-aft unit together as an assembled bone graft, wherein said assembled bone 
graft does not include an adhesive. 

27. (Previously presented) An assembled bone graft suitable for 
implantation in a human patient comprising: 

two distuict bone portions of cortical bone, and pins comprising cortical 
bone, wherein said two distinct bone portions are machined allograft bone portions 
processed to be suitable for implantation in a human patient, said pins are of appropriate 
diameter and press fitted into machined holes in said two bone portions to hold together 
said two bone portions to form an assembled bone graft suitable for implantation in 
humans. 

28. (Previously presented) An assembled bone graft suitable for 
implantation in a human patient comprising two or more distinct bone portions of 
machined allograft bone and piiis comprising cortical bone, said two or more distinct bone 
portions having holes fherem for receiving said pins, said pins keeping said two or more 
distuict bone portions ahgned and connected to form said assembled bone graft free of an 
adhesive and suitable for implantation in a human. 
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29. (Previously presented) The assembled boae graft of claim 28 where 
there are two distinct bone portions of machined allograft bone. 

30. (Previously presented) The assembled bone graft of claim 28, 
wherein said two or more distinct bone portions are selected from the group consisting of: 
cortical bone and cancellous bone. 



Claims 31-62 (Cancelled). 



Remarks 



Status of the Claims 

111 response to the Notice of Non- Compliant Amendment Applicant has 
presented the most lecent prior claims as they appeared in the February 26, 2007 amendment 
while Iceepiog tlie status identifiers as "previously presented." Upon entry of the above 
amendments, claims 26-30 will remain pending in the present application, claims 31-34, 61 
and 62 having been cancelled in the above amendments. Claims 26, 27 and 28 are the 
independent claims. The Examiner is invited to telephone the applicants' undersigned 
attorney at (312) 775-8213, if any miresolved matters remain. 



The Coinmissioner is hereby authorized to charge any fees which may be required, or 
credit any overpayment, to Account No. 13-0017, in the name of McAndrews, Held 8c 
Malloy, Ltd. 

Respectfully submitted, 



Date: March 24, 2008 By: /Sarah A. Kofffimi/ 

Saiali A. KofBin 
Attorney for Applicants 
Registration No. 60,218 



McAndf ews, Held & Malloy, Ltd. 
500 W. Madison St 
34"^ Floor 

CMcago, IL. 60661 ■ 
Phone:312-775-8000 
Fax: 312-775-8100 
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National Stage of an International Application under 35 U.S.C. 371 
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Please find below and/or attached an Office communication concerning this application or proceeding. 
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Office Action Summary 


Application No. 

09/782.594 


Applicant[s) 
BIANCHI ETAL 


Examiner 

Paul B. Prebilic 


Art Unit 

3774 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S} OR THIRTY (30) DAYS. 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under tiie provisions of 37 CFR 1 .136(a). In no evenl, however, may a reply be timely Hied 
after SIX (6) WIONTHS from the mailing date of this comrtijnication. 

- If NO period for reply is specifietl above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date nf this coramunicalion. 

- Failure to reply mitiiin tfie set or ertended period for reply will, by statute, cause ttia application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this comm unication, even if timely filed , may reduce any 
eamed patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 Responsive to communication(s) filed on 24 March 2008 . 
2a)ISl This action is FINAL. 2b)Ui This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) E Claim(s) 26-30 Is/are pending in the application. 

4a) Of the above claim(s) ' is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) EI Claim{s) 26-30 is/are rejected. 

C!aim(s) is/are objected to. 

Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10) n The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the tiorrection Is rsquired if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)'(d) or(f). 
aO All bO Some ' c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the cert:ified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17, 2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attach inGnt(s) 

1 ) 1^ Notice of Referances Cited (PTO-892) 

2) Q Notice of Draftsperson's Patent Drawing Reviews (PTO-948) 

3) □ Information Disclosurs Statennent(s) CPTO/SB/08) 

Paper No(s)/Mail Date . 

I.E. Patent and Tredeinark OITce ~~ 

PTOL-32G (Rev. 08-OS) Office Action Summary Part of Paper No./Mail Date 20080331 



4) □ Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) O Notice of Infomal Patent Application 

6) □ Other . 
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Double Patenting 

Upon review of copending application 09/941 ,154, it was noted that claim 79 was 
cancelled in the most recent amendment dated November 1 9, 2007. For tliis reason, 
the double patenting rejection was withdrawn. However, a review of related 
applications to the present application reveals that applications 09/905,683, 10/387,322, 
and 09/941,154 present potential double patenting issues in that the claimed subject 
matter therein is quite similar to the presently claimed subject matter. The Applicant is 
respectfully requested to apprise the Examiner of any double patenting conflicts among 
this application, the applications mentioned supra, and any other applications or patents 
that they are aware. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtainGd though the invention is not identically disclosGd or described as set 
forth in section 1 02 of this titie, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary 3l<i]S in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Siebels et al (EP 051 7030) in view of Coates et al (US 5,989,289). Siebels discloses an 
assembled bone Implant made by assembling separate bone implant pieces together to 
form an implant by aligning bores of adjacent pieces. Next, Siebels Introduces pins into 
the aligned bones to hold the implant pieces together; see Figures 1 and 2 and page 8 
of the translation, first full paragraph and page 9 of the translation. Siebels also 
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discloses that "the hollow space is filled with bone material or bone cement for the 
purpose of a radial anchoring of the ring"; see page 5 of the translation. Also, on page 
1 1 of the translation, Siebels discloses that "extraneous bone material, or the patient's 
own bone material" can be used to fi!l the cavity. However, Siebeis fails to disclose 
making the implant pieces of cortical bone and mentions a preference for fiber- 
reinforced plastic (see page 3, last 4 lines of the translation) or carbon-fiber reinforced 
plastic (see the second full paragraph on page 6). 

Coates, however, teaches that is was known to make similar spinal implants out 
of allograft or autograft cortical bone because of its superior properties in vivo; see the 
abstract, column 2, line 33 to coiumn 3, line 45, column 7, lines 18-43, and column 1 1 , 
lines 42-61 . Therefore, it is the Examiner's position that it would have been obvious to 
make the disks and pins of the Siebels implant out of cortical bone for the same reasons 
the Coates teaches doing the same. 

Regarding claims 28-30, the spacers of Coates can have osteogenic material of 
demineralized bone and/or allograft bone applied to them such that the pln(s) of 
Siebels, which would be made into bone because of the teachings of Coates, would 
also have these materials applied to them. Any segment thereof could be said to be 
made of cortical bone. "Allograft" is a homograft {i.e. from the same species) that is 
allogenic (i.e. genetically distinct) to the recipient; see Merriam-Webster Online at 
www.m-w.com/cal-b!n/dictionarv?book+=DictionaP/&va=aliOQr3ft . Since the bone of 
Coates is capable of being used as a bone graft unit upon the death of the Individual, it 
is considered an allograft bone portion with respect to another human being to the 
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extent that this ianguage can be given patentable weight. The site or source of the 
material is relative to how it can be used and is not indicative of the materia! itself 
because the bone implants of Coates are allogenic with respect to another human 
being. For these reasons, the separated bone pieces are grafts and allografts when 
these terms are given their broadest reasonable interpretation. The claim language 
requiring "machined" bone portions is not structurally distinguishing from that disclosed 
by Coates because it does require any particular structure in the device; see MPEP 
21 13 that is incorporated herein by reference. 

Response to Arguments 

The Applicant's arguments filed November 5, 2007 have been fully considered 
but they are not persuasive in all cases. 

The Applicant argues that Siebels only means making implants out of plastic 
even when it states "solid disks can be manufactured of any biologically compatible 
materia! " This argument is not considered persuasive because the plain language of 
Siebels does not suggest such a limited understanding and because the use of plastics 
is considered to be mere exemplification or preference for making the device. 
l\yloreover, Coates provides the motivation to make the implant pieces of Siebels out of 
bone. 

Next, the Applicant argues that the prior art references teach away from the 
combination suggested by the Examiner because Siebels requires an "extraordinarily 
easy" way of making the implants thereof. However, the Examiner asserts that Siebels 
is referring more to the assembly and sizing of the device just prior to surgery rather 
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than the overall process of making. Furthermore, if the prior art had difficultly in making 
bone grafts from the perspective of Coates, than Coates at least implicitly can be said to 
overcome such difficulties. For this reason, there would be nothing stopping an ordinary 
artisan from applying the teaching of Coates to that of Siebels to arrive at the claimed 
invention. Moreover, a preference for a certain material, as in Siebels, is not a teaching 
away from other materials; see MPEP 2123 (11) that is incorporated herein by reference 
thereto. 

Moreover, the Examiner asserts that Siebels desires easily assembleable disi<s 
that enable the surgeon to quickly assemble pre-manufactured disks into an 
appropriately sized implant. Coates, on the other hand, states that implants made with 
bone have had problems due primarily to their shapes and cancellous bone make-up. 
Coates discloses one example of a bone dowel that was not stable due to shape and 
cancellous bone make-up see the discussion of Cloward on column 3. Assembly of the 
implant pieces was not an issue. Coates solved the problems of the prior art by making 
the implant primarily of cortical bone and making the implant into a rectangular shape 
with vertebra engaging teeth and ridges to prevent migration. Consequently, the 
Examiner asserts that Coates is discussing an entirely different issue than that of 
Siebels. For these reasons, the Applicant's line of reasoning is not considered 
persuasive. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the nnaiiing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action Is mailed, and any 

extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 

the advisory action, in no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Applicant should specifically point out the support for any amendments made to 
the disclosure, including the claims {MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for Interpreting claims, it Is noted that other art may be 
applicable under 35 USC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed. 

Applicant is respectfully requested to provide a list of all copending applications that 
set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action if the application is 
not stored in image format (i.e. the IFW system) or published. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Paul B. Prebilic whose telephone number is 
(571) 272-4758. He can normally be reached on 6:30-5:00 M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott can be reached on 571-272-4754. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Paul Prebilic/ 
Paul Prebilic 
Primary Examiner 
Art Unit 3774 
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INTRAVERTEBRAL BODY IMPIjANT 



The invention pertains to an intravertebral (intraspinal) 
body implant for vertebral (apinal) colume consisting ol at 
least a rigid element. 

Intravertebral bodies have 'different size along a spinal 
column, and vary from patient to patient. Therefore, when an 



intravertebral body is substituted by an impLant, it is recesssry 
that the implant is matched bo the effective aize of the interval 
between the adjacent intravertebral bodies. 

In order for an allowance to be made for this interval, 
implants were developed (DB 30 23 S42 C3) , which essentially 
consist of two parts, which are connected to one another by means 
of e threaded connection, and whose axial height can be charged 
by rotation, or which can be matched to the interval between the 
intravertebral bodies. By means of transverse bolts or other 
means of anchoring, the two pacts are anchored in a way, which is 
resistant to torsional stress or prevents a rotation. Therewith, 
by means of a single embodiment an entire range of intervals can 
indeed be covered, however the adjustment in height takes 
relatively much time in the case of a fine thread. 

An implant of the generic kind, which rectifies this 
imperfection, is known from the WO 90/00037, which implant is 
inserted solely between two vertebrae by means of a tool . 
However, the approximately rectangular implant ia assembled out 
of intricate individual parts. 

Therefore, the objective to develop an implant of the kind 
mentioned at the outset, which can rapidly be implanted and which 
- from the standpoint of manufacturing engineering - can also 
easily be manufactured for a multiplicity of overall dimansione, 
forms the basis of the Iproposedl invention. 

In accordance with the invention, the set objective is 
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achieved with the help o£ the features, cited in claim 1. 

Not only is a disk easily inserted into a spinal gap but it 
can also be manufactured in such a way that it can very easily 
and dimensional correct be matched to a certain case of 
application. For example, in the case of a specific application, 
it is thus, possible that first of all the di8)c ia cut out of a 
prefabricated solid or hollow strand, sterilized, or separated in 
sterile state with the help of a sterile grinding tool and 
sterile water. By uaing a coarse-grained grinding, respectively 
cutting tool, a rough surface, promoting the growth process, is 
imparted to the sectional areas of the implant (spinal] disk, 
which form the support for the intravertebral bodies. 

Basically, the use of a disk of any configuration, be it of 
round, polygonal, irregular contour, ia possible. Also, the inner 
contour of an annular disk can be created' as occasion demands. 

The contact surface of a disk, which is being used for the 
adjacent intravertebral bodies, is designed as structured for the 
promotion of the growth process, and is selected as being coarse, 
or running in different directions. Anchoring means in the form 
of projecting tips or spikes are used for the immediate securing 
of the prosthesis after the implantation takes place. 

The disk -shaped implant is preferably made of fiber - 
re inforced pla stic IFRP] . In accordance with a preferred 
embodiment of the invention, in order to produce a single-piece 
implant, the disk is cut out of a hollow strand, which consists 



of a multiple number of braiding layers [plaiting layers) , The 
braiding layers, are wound up one after another on a 
correspondingly shaped mandrel larbor) , preferably on a mandrel, 
having rectangular cross-section and rounded corners, directly in 
a braiding machine. The .disks are cut off with the desired 
height, which can vary over the disk. Implants of this kind are 
characterized in that they can be manufactured in an 
extraordinarily easy way, in which the fiber orientation equally 
imparts an optimal rigidity and strength to Che implant. 

In accordance with yet another embodiment of the invention, 
two or more disks are assembled, in order for an intravertebral 
body implant to be produced. In that case, a stock of an 
assortment of disks, having different height and diameter, is 
kept, available at hand. For the purposes of an implantation, the 
interval between the vertebrae ia measured, and correspondingly 
thick, respectively high, disk of the assortment are combined 
together in such a way, that they have the desired vertical 
dimension in their entirety. The selected disks - they consist of 
parts of analogous shape, only having different height - are 
stacked one above another, in accordance with the modular 
principle, and are inserted as ready-made implant between the 
intravertebral bodies, which - to this end- are slightly pulled 
apart. Also, in this case, after the insertion of the implant, a 
regulation or adjustment of the latter inside the patient body is 
not required. 



With the help of a computer, the disks' heights, which are 
to be combined, are instantaneously determined so that a minimal 
time input is required between the spinal interval measurement 
and the reception of the insertable implant. The radial 
anchoring, and the anchoring, preventing a rotation and resisting 
the torsional stress, of the asaembled disks, can be mastered in 
a multifarious way. 

In accordance with an embodiment of the invention, the disks 
have aligned boreholes, into which anchoring pins or studs can 
be inserted. In that embodiment, the disks are radially connected 
to one another, and also in auch a way that they resist the 
torsional stress [is. possess torsional strength], and cannot 
rotate. Moreover, from a manufacturing engineering standpoint, 
the manufacturing of the disks is very easy. 

Another possibility consists in that the disks are directly 
produced as having molded anchoring means, such as, e.g., groove 
and tongue, pin [stud] and boreholes. 

Also, the disk packages can be designed as annular disks 
whereby the hollow space is filled with bone material or bone 
cement for the purposes of a radial anchoring of the rings, It is 
advantageous when the inner jacket of the annular disks is 
irregular, or has geometrical irregularities. Each deviation from 
the circular cylindrical shape is used for a toraionally 
resistant anchoring of the stacked disks when the hollow space of 
the annular disks is filled up with a hardening material. In 



order for a reliable support of the implant - which is designed 
as a disk stack - to be achieved between adjacent intravertebral 
bodies, end-disks are provided, having a rough frontal side. The 
roughness can be generated by means o£ a structured area, 
projecting tips, undulatione, and similar. 

In each embodiment, it is possible to glue the disks with 
one another into a solid unit, e.g., with the help of PMMA* 
cement, if required, or i£ functionally feasible. ^Translator's 
note: PMMA = polymethyl methacrylate) . 

Preferably, the disks are made of a carbon- fiber reinforced 
plastic fCFPl whereby the anchoring mejn s, - according^ to Jhe 
des ign of the implant - can consist of the same, or anothej ^ 
material, The manuf acturing of the entire implant of CFPha sthe 
' advantage that the implant does not bring about any scattering of 
rays, so that the spinal column and the adjacent biological 
tissue can also be examined after the implantation of a 
spinal -column replacement with the help of all image-producing 
methods (CT*, MR*1 [*Translator ' s note: CT = charge-transfer 
{absorption band or electron-transfer band) ; MR = magnetic 
resonance) , 

Known winding techniques may be used for 
series-manufacturing of the implant elements. For example, the 
annular disks ["washers"! can be made with the help of a braiding 
machine, which is additionally outfitted with unidirectional 
fibers tUO) . By means of bar-shaped mandrel, which is pulled 



through the braid eyelet, around which there are laid UD-fibere 
end braiding, a bonded-fiber tube is generated in a single run, 
from which the annular disks are afterwards cut off. The 
bar-shaped mandrel is preferably of PTFB 

(polytetraf luoroethylene) , which ia also used as mold release 
agent. At the same time, the bar-shaped mandrel can have a 
polygonal cross-sectional area, or grooves all over the length, 
and/or elevations, as a result of which the inner- jacket 
geometry, required for the torsionally-resistant anchoring, can 
directly be formed in the bonded- fiber tubes, respectively in the 
annular disks, over the course of their manufacturing. 

Also, winding methods using fibers or fiber-woven fabrics 
allow a manufacturing process, which is simple from the 
standpoint of manufacturing engineering, and suitable for series- 
manufacturing. Unified struts for the individual disks and the 
disk packages [packings] can be designed, 

The invention is elucidated in greater detail by means of 
exemplified embodiments, diagrammatical ly represented in the 
drawing, wherein 

P,ios . 1 and 2 show a firat exemplified embodime nt. 
Figs. 3 and 4 show a second exemplified embodiment 
Figs 5 thru 8 show another exemplified embodiment, each. 
The notion' that the surgeon directly assembles the spinal 
body substitute (replacement set) on the very spot by knowing the 
actual overall dimensions and without the help of a prosthesis 



technician, forms the basis of the invention. To this end, a 
stock of strands, having different diameter and/or a supply of an 
assortment of spare implant components, having different diameter 
and height, is maintained so that for each relevant case either a 
corresponding thick disk needs to be separated from the relevant 
strand, or the relevant number of components, having relevant 
ditnensiona ought to be taken out, and asseinbled without threaded 
[screw] adjustments or other types of handling. In the last case, 
the selection of the disks according to their height can take 
place by means of a computer. 

The bas e of an assembled implant consists in the stacking^ f 
prefabricated disks whereby these disks can have a round , 
polygonal or irreg ular outer contour . Solid disks or also annular 
disks can be used in their capacity as components. Disk 
assortment sets, having different diameters, are necessary 
whereby each assortment of a diameter is outfitted with disks, 
having different diameter, If one is absolutely certain about 
the diameter of the disk to be used, the corresponding heights 
are yet to be selected within the framework of the corresponding 
disk batch [assortment set] so that after the selected disks are 
assembled, the required implant height is thus produced. 

For example, in order for the assortment with respect to the 
disk height to be maintained as small as possible, few high 
dimensions can be provided, which are correspondingly 
supplemented with lower disks, e.g., having a thickness of 
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several millimeters. 

Fig.l sh ows an exemplified embo diment, in which a ready- made 
implant 10 is asse mbled out oE three thicker disks 11, a thin^ 
dis]< 12, and two end-disks 13 and U. 

As diagrammatically re ^resgntBd- M-Fig. Bj^ -the disks, 11 
thru 14, co nsist o£ round annular disks, having an in ner borehole 
15, and four boreholes 16, regpectively , which are equitably 
distributed over the annular disk. Anchoring pins [studs] 17 are 
introduced into these borehol es 16^ In accordance with the 
embodimenc, depicted in Fig. 1. the pins 17 are connected with 
one of their respective ends 19 to a disk 11, 13 while they 
protrude with the other end 19 into the borehole ot the 
subsequent disk 11. In this embodiment, an end-disk 14 is 
designed without pin [stud). In an analogous way, the thin disks 
12 h ave solely boreholes 1 6. 

Self -evidently, it i s also possible to produce the pins as 
structural components separated from the disks 11 thru H so that 
the pins are ihtroduced into the boreholes 16 only when tha 
assembly of anj,mplant IQ takes plac e. 

Instead of pins, groove -and- tongue systems can also be 
provided as anchoring means in each possible configuration. 

Fig. 3 shows an exemplified embodiment, in which the disks 
21 are provided with an annular [ring! spring 22 on one of the 
frontal sides whereas, on the other frontal side, they are 
provided with an annular groove 23. aligned with the annular 



spring 22. In order £or an anchoring to be also achieved in the 
torsional direction, spring aegtnents 24 can be provided instead 
of the annular (ring] springs 22, ae indicated by the dotted line 
in Fig. 4, which spring segments engage into corresponding 
grooved segments oE the next disk. 

In the diagrammatically represented exemplified embodiments, 
there were shown round disks, having a circularly symmetric 
distribution o£ the anchoring elements. It is self-evident that 
any asymmstric arrangement of the anchoring elements as well as 
of any outer contour of the disks is possible as long as the 
latter are in agreement with the contour of the intravertebral 
bodies. 

From Che standpoint of manufacturing engineering, 
annular disks or solid disks can easily be manufactured of any 
biologically compatible material because they are not bound to a 
particular shaping. The shape can even partially be matched to 
the manufacturing method. Manufactuiring methods, which are 
adequate for the series-manufacturing are winding or pulling of 
bonded-fiber tubes, out of which the disks are sawn off, cut off, 
or separated, either as individual element or as elements for the 
disk packings (packages], described above. In the winding method, 
fibers or fibrous mats are used in accordance with known methods. 
In the braiding method, as depicted in Fig. 5, a correspondingly 
shaped bar-shaped mandrel 30, e.g., having a rectangular cross- 
section, is passed through a thread eyelet [guide] 31, and, in 
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doing so, it is surrounded with bundles of 
longitudinally directed, unidirectional [UD) fibers 33, 
impregnated with matrix, as well aa with outer braiding fibers 
32. After the solidification of the matrix, annular disks 3S are 
separated out of the bonded- fiber tube thus produced, whereby the 
mandrel is removed prior to or after the separation of the 
annular disks, The strand, which is designed as bonded- fiber 
tube, is used for the manufacturing of individual disks as well 
ae for the manufacturing of a diek package, as depicted in Fig, 
1 . 

When needed, individual disks 35 are separated as 
wedge-shaped ones (Fig. 6, (hi > h,) . In the neutral area 37.. 
there can be provided openings 38, which are used to engage the 
implantation tools and fixation means, such as staples [cramp 
irons; clams; or clips] 39. 

The hollow space 36 can be filled up with extraneous bone 
material, or with patient's own bone material, or with bone 
cement, which can also be introduced through the opening 38. Vfhen 
the disks are assembled, the bone cement is also used for the 
anchoring of the disks in the radial direction, and - due to the 
non-circular symmetric inner cross-section 36 - in the torsional 
direction as well. Inscead of the rectangular inner 
cross-section, any other configuration - save the circular shape 
- can be selected, in order for a free rotational motion between 
the disks to be precluded. 
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Fig. 7 shows a shape, having a cylindrical inner jacket 40, 
which is ouCEitted with an elevation 42 for torsional anchoring. 

If need arises, the disks or annular disks are provided with 
a starter foil 43- as shown in Fig 7 - surrounding adhesive 
cartridges 44, When two disks 45 for the formation of the implant 
are placed one above another, and axially compressed, the 
adhesive cartridges 44 burst open, so that the adhesive is 
distributed between the disks 45, and connects the disks with one 
another. The adhesive connection can be used as single connection 
or supplementarily to the aforementioned anchoring means. 

rn the embodiment in accordance with Fig, 7, there are shown 
additional boreholes 46, which are radially guided through the 
annular disk 45. They are used for the introduction, of the bone 
cement or bone material into the hollow space 47, 

On their free frontal end, used as the support for the 
spinal bones, the end-disks 13, 14 of an implant 10 have a 
surface 20, which is rough, structured, or provided with discrete 
elevations. In interaction with the adjacent intravertebral 
bodies 50, 51, which are pressing against the implant 10, the 
said slevations should guarantee the anchoring inside the spinal 
column, and be used as growth help. As described above, bone 
cement or material 53 can be pressed - if need arises - through a 
non-diagrammatically represented radial borehole into the inner 
borehole 15 up to the adjacent intravertebral body 50, 51. In the 
case of a single-disk implant, both sides are correspondingly ■ 
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designed. A rough surface can be directly formed within the 
framework of the separation process from strand by using a 
coarse-grained cutting tool. 

The implantation of an intervertebral disk substitute and/or 
an intravertebral f ibrocartilage [intravertebral ligament; 
intervertebral cartilage] of this kind is not subject to any 
system-specific problems. If the surgical step has gone so far 
that the irterval between the adjacent vertebral bodies can be 
adjueted, Che asseirbly of the disk-heights for the implant ia 
calculated in the computer with the help of this value, selected, 
and assembled, or with the help o£ a precisely adjustable tool, 
the disk ia separated from the strand. The adjacent vertebral 
bodies are somewhat pulled apart, and the implant, respectively 
the disk, assembled within the framework of the modular method, 
is inserted. As far as the implant is concerned, no additional 
manipulation procedures or handling are necessary save for the 
placement of the implant. Besides the implant height, the 
diameter of the implant also varies. Hence, the disk and/or 
strand assortment is also to be supplied according to 
cross-sectional areas. 

Finally, in Fig. 8, there is shown a hollow strand 50, 
having an irregular configuration, which hollow strand is formed 
out of L to 20 braidings 51. A mandrel, which is no.t 
diagrammatically represented, is often pulled through the annular 
thread eyelet of a braiding machine, and, in doing so, lined with 
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many braidings and matrix material, respectively, with the help 
of separating disks, the disks 53 for an implant or implant 
element, are cut out at separating lines 52. 



Patent Claims 

1. Implant for spinal columns, consisting of at least a rigid 
element, characterized in that the implant consists of at" least 
a disk (11 thru 14, 21, 35, 45, 55), which can be directly 
inserted between two adjacert vertebral [intravertebral I bodies, 
and according to the spinal position has parallel contact 
surfaces [support surfaces) or contact surfaces, which ate at an 
angle with respect to one another. 

2. Implant as claimed in claim 1, characterized in that the 
disk is designed as annular disk (35, 45, 53), having regular or 
irregular circumference, and that the inner circumference of the 
disk has a polygonal or irregular cross-aeccion. 

3. implant as claimed in claim 1 or 2, characterized in that 
the contact surfaces of the disks {14, 25, 53) have roughness, 
pore undulations, or other unevennesses. 

4. Implant as claimed in claim I, characterized in that the 
contact surfaces of the disks 114, 35, 53) have protruding tips 
or spikes (20) . 

5. Implant as claimed in one of the preceding claims, 
characterized in that the disk (45) has channels (46) into which 
bone cement or bone material can be introduced. 
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6. Implant as claimed in one of the preceding claims, 
characterized in that the disks (ll thru H, 21, 35, 45, 53) 
consist of fiber-reinforced plastic, and are made within the 
framework of the winding method or of wound up Ibatched up) fiber 
mats (fiber webs) , 

7. Implant as claimed in one of the preceding claims, 
characterized in that the disk (53) is cut out of a strand (32, 
33, resp. 50) . 

8. Implant as claimed in claim 7, characterised in that 

the strand [hank; rope] (32, 33 or SO) consists of unidirectional 
fibers (32 and/or braiding layers (31, 51). 
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© Als Implarlat lUr WKbelsaulen wird eino Scheiba 
(11) vorg^schlagen, dis alleine Oder zu mshreren 
geslapell (1 1 bis i4) zwischen WirbelkOrper einseiz- 
bar sind, Einelne Schsiben wefden nsch Qedsri vjn 
Bin em Siiang abgeschritlen. wobel dia Schsibendik- 
kg dem EinjeUall gonsu a/igepafll worden kann. Die- 
se |[npiiniai9 eigngn sich Insbosondare lUr Habwlr- 
b«l sowiD 3l5 Ersatz nach dsr Entfernung von Bands- 
cholbon. FUr dia Bitdung einas Implantals auj meli- 
reran abprernandorgsstspellan Scheibon kann e!n 
anispreehandas Sortlmarti von Scbeiben beiellga- 
slatit werdan, die sicli sowohl Im Duichmesser als 
aoch b dar Hbhe untBrschalden, FUi 
Anwendungszweck warden demzulolga Scheibon mil 
ermprachandsr Dicto aingasucttl und iiMsmmer)' 
g«$aUt, so da/t sia insgaunil die erforderllche HtSha 
des tmplantals ergeben. Veisctireubungen und ins- 
besDndQrg iSngeio Handhabungen \m aingaseUlen 
Zustand des Implantals slnd boi dem eilindungsg! 
m^ien Implanlal nicht sdorderlich. 
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Aucti die Scheibenpackungea kijnnBn als 
fllngseheibon atisgebildel werdwi, wobsi dw Heht- 
raum lur lailialBn Vmanksrung dsr Rings mil Kno- ' 
ciienmaterial oder -isment ausgelUlil vrefden kann. 
Vonmlhsfl isi es, wenn def Innonmantel der Rings- 
cheibert uniegelmaCig i;l Oder gDomstriscliB Unre< 
geimSlsiskeiien auiweisl. lode Abweichung von der 
kreiszyllndiischon Form dient tur drehslchsien 
Verankeiung der aulgestapellsn Scheiben. wenn 
dBf Hohlraom der RIngscheibeti mi; einem hSrton- 
den Material euigslUltl wird, 

FUr den sicheren Hall das als Schelbenslapel 
ausgoblidalen implanials iwischen den angrenzen- 
den WirbalkSrparn werden Endschsiban mil einar 
fauhen Siirnseile voigasehen. Die flauhigkeil kann 
durch sine stfuMuiiaila 0ber1lach9, hersusrggende 
Spliwn, Wellen und dofglolehen erieugi wsfdan, 

in jadBf AusiOh/ung ist es mSQi\ch, dia Schal- 
ben zu einer solldsn Sinheil miieinander ;u verkle- 
ben. j.B. mil PMHA-2ameni, wann oriorderlich 
Oder zweckmSSig, 

Oio Scholbon weiden vorjugsweise aus einam 
totilensloilaseiverslSikiBn KunststoK (CFK) herge- 
slelll, wobel dia Verankerungsmlllel is nach Ausge- 
slDl.lung dea implanials ens demselben odar einem 
andaran Malarial bastehen kSnr^an. Di? Harsteliung 
des gesamian implanials aus CFK hal den Vwieil. 
daO das in^planlal kelne Sireuung vqh Stralilen 
bewirk), so dafl di* Wirbolsiile und das angrari' 
tends blologisctie GawebB audi nach dam imptan- 
liaren einjs Wirbelkerperarsaties mil alien biidge- 
bonijen Verlahren (CT. MR) ontorsuchl werden 
kann 

Baksjinla Wekeitechniken lassen sich lur so- 
rionmafligafi Fenlgung dor Implaflial-Eiamsnta an- 
wcndon. Die Ringschalben Kfinnen balsplelswelse 
itiittei; elnsr FieclitinaschlnB. die lusStillGh niit 
unldifsWionalen Fasam (UO) besMJckt isl. harge- 
Sieiil werden. MItlels eines Siabdomas, dar durch 
das FiecMauge geiogen und mil Ul>-Fasern und 
Ftachlweik umlagi wird, wird ein FasSfveiOuniJrotif 
in el rem Arbsilsgang .hergesielll, von dam dann 
die Ringschelben abge$cl)nilten werden. Oer Stab-, 
dorn isl vorzugsweise aus dem mcti ais Trannmit- 
lei verwendbaron PTFE (PQiylstrafluofeDiylen). Dor 
Stabdorn kann dabsi Bin Vieleck ais Ouerselinin 
hsben odor Qbar die linge Kulen und/oder Erhe- 
bungon sulwaisen, wodurch Im Fsservortundrohr 
biw. in dan Rlngscheiben die lUr die dratisichere 
Vorankarung dlaerlorderliclie innenmanielgeomalxie 
diraki bal deran KlersloRung gebildot wird. 

Audi WckBlvertahian unter Anwanduhg von 
Fasem Oder Fasargelegen erlauben lerVgungsleel)- 
niscli siniache und lOr Sarienlorilgung geeignete 
Harsielivarlahran. Es kiSnnen einballlicha Streban 
iOr die Einielschelbsn und die Scheibanpackungan 
konjipiart werdon. 

Die Erlindung wird anhand von in dar Zeich- 



nung schamaiisch dargesieillen AuslUhrung^bai- 
spieiennSher otlSulert. £3 zelgen: 

Figuien 1 und 2 

ain erstes AiMfOhrungsbateplal, 
i F;guren3und4 

ein meites AusiUhiungsbelspieL 

Rguren i bis 9 

le ein weiieres.Ausighningsbelsplel. 
Der Erfindung liegl dor Cadanke !ugruri)e, daD 
10 Cit Chirurg an Ort und Slelle direkt nacit Kennlnis 
der taUSchlichen Abmessungen dan Wirbalkorpe- 
rersatz tusammansleill, ohne die Hi lie eines Pro- 
thasenlechnikers. Dazu wir ein Varral von Sirangen 
unlerschisdlicher Ourchmesser und/oder eines Sor- 
1$ liments von Impianialkemponenten unlerschiedll- 
cher Du'Chmosser und HShen gahalten, so daD fOi 
dan ieweiiigan Fall entweder eira cr\tsprechende 
dlcke Scbeibe avs dam emsprecbenden Strang 
haraugoirennl oder die enlspraciiende Aniahl von 
30 Komponenlan mil enlsprechenden Abmessungon 
berausgehoil und nsammengosetzi 10 werdon 
, .brauchl. ohne Sciiraubiusiler-odar andare Handgrll- 
fa vDrnetimen zu mOssen. Die Auswahl der Schei- 
ben nacti itirer Htflia in> lelilen Fall kann minals 
K einea Rscbners erfolgen. 

Die Qrundiage eines zusammengaseUUn im- 
planials basleht Im Aulsiapoin von vorgelanlgien 
Schsiben, wobol diese Sdielben eino njnde, meh- 
reckigo Oder unfegelmSDige AuQankonlur tiSben 
m kBnnon. Es kBnnon voile Scliaiben Oder auch 
Ringacheiben als Komponenlen veivandet werdan, 
Es warden ScheibensaifB mil unierschiediichen 
Ourchmassern benfillgl, wobel jeder Sal2 einas 
Ourchmassers mil Sdieiben unlerschiediicier 
M Hflhe beslUckl isl. Siehl der aufcbmesser das ein- 
luseizendan Implanlits lest, so wordon in dan» 
enlsprachanden SrJjaibensatt nocii die enlspre- 
etiardan HStian ausgesuchi, so dad nach dam 
Zusammanselien der gowawian Scheiber sich dia 
« er1ordarlii:h9 Irrplwlamaha ergibl. 

Urn das SoJliirtenl bstOglich der SchelbenhBha 
mSgtichst kiein zu haiten. kfinnen boispialsweisa 
wenige hotio Abmossungen vorgesahen werden, 
die mil niedrigen Scheiban, j.B. mililmDlBrdickGn 
(s Scbeiben, enisprachand ergSnzi warden. 

In Fig. \ isl Bin AuslOhrungsboisplol gojeigl. 
boi dem ein lofliges Implanial lO aus drei dickeron 
Scheibon 11, einor dOnnen Scheibo 12 und iwel 
Enflscheiben I3liiw. H zusammangoseUl isl. 
so Wis In Fig. 2 dargoslallt Isi; beslehan die 
Schelben 11 bis I4 aus rundan Rlngschoibon mil 
einer innenbohrung 15 und Jowails vler regeimSOlo 
aui die Ringschsiha varteillen Bohmrrggr rjg) In 
diesa 8Qba4cgen 16 werdan Vorenkerungs;llKe 17 
ss elnM!^f"l^Ge?k8iJ dar AusfUhrung nath.£lgJjjnd 
diaMflo 17 mil ihrem iaweiis ainomLg nde is/ nil 
olnd»s.5chejb4li. U vw bundan. wahfaii3~sIo mil 
dam andaranfErde'lslrjdia Bohrung olnor nSch- 
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pern leslslellbar isl. yiii minels dicsas Wette; im 
neclirief die Zusammenseuungi dei ScnBibenhS- 
hen lur das Implantai e're^hnel, heiausgesucht und 
lusammen^asQUt cder nil lets eJnes gensu ein- 
slolibaren Wenueugs dis Sctisibe vom Strang sb- 
geirennl. Die angrenienden Wifbetkcirpor worden 
efwas ouseinandergaiogBn unij das im BauKaslsn- 
sysient jusamiTiDngcseliie Implanial tnw. die 
Schelbe nvischsngelegl, Auder 'dern Plazier^n de$ 
Implantal; slnd keino wsileron HandQriHB baiGQiich 
des Impl3nla(3 notwandig, AuOer der implanUlliShe 
variien auch dcr Dvrchme^ser des implanlats. Das 
Seheiben- und/odef Slfanjsoflimari ist dahw auch 
nach Querschniiten zu'boslOclien. 

In Fig, B is( schlieflllch oin ho^iter Siruig SO 
'unregalm^Iligar Konflguration geieigl. der aus I 
bis 20 Flechtwarlien SI gebildetfst. Ein nichl so* 
leiQler Dorn wifd enlsprechgnd oft durch da; Fting- 
ladenauge einer Ftechtmaschins getogen und da- 
bei mit enlspfflchend vleian Flachlwork'en und Ma- 
Irixmatsrial Uberzogen, l>4il Trennschelben werdan 
an Trennlinlen S2 die Scheiban S3 lUr ein Implsnlat 
Oder implsnialQismoni horausgescbnitten. 

Patentansprilcha 

1, innpiantat rur dis WirbelsSuls, besiahend au$ 
mindosiens einem sleil^n Elemeni, dadurch 
gakBnnieictwBl, daO das implartial au; miniJe- 
slens einar Schsibe (11 bis H. 2\. Zi, 4S. S3) 
besleht. dia direkl zwischen zwel angrenzan- 
dan WiibelkSipem twischonlcgbar ist und ja 
nach wirballags. parallels Oder tuelnandar im 
Winkel stehende Aullageliachen hai. 

a. tmplantai nach Aflspruch l, dodurcli gakanti- 
zeicfinel. daO dia Schsibo als Rrngschaibe (35, 
■ 45. 53) mil regalmSOigem Oder gnregalmSDi- 
- gem Umbng ausgobildet isl, und daJ) daf In- ■ 
nanumlang dec SclieibB einen vialacklgan oder 
unregelmSOigen Quarschnill hal. 

3. Implanlat nacn Anspruch l Oder z, dadurch 
gekennzelchnel; daO die AullsgellSchen dar 
Scheibo (14, 35, 53) Rauhlgkeilen, Paenwel- 
ligkeiien Oder andere Unsbanheiienaufweisan. 

4. Implanlat nach Ansprucli 1, dadurch gekann- 
leichnel, daJ) die AullagellSchon der Scheiban 
(14, 35, 53) neiausragenda Spiuen (20} aul- 
wBison. 

5. Implaniat nach eirem dar vorhergstiandan An- 
sprUcho, dadurch gBkennieichnel, dafl dis 
Scheibo (45) Kan3Ia (46) aufwalsl. In die Kno- 
cneniemenl Oder UnKhenmalsrial einbrlngbar 



Implanlal nacft oinom der voihergehenden An- 
sprOche, dadurch gckonnzeichnei, dafl die 
Scnoibe (■ i bis U. 2135, 45. 53) aus taserver. 
starVlem KurutstoH beslshi und im Wickalver- 
lahron Oder ausaulgerollten Fasaimanen hof- 
gesiolliisl. 

Implantal nach einem dar vortiorgBhondon An- 
SprOphe, dadurch gekanneeichnai, daJt dis 
Schalba (53) aus einem Strang (33. 33 bzw. 
50) geschnltten ist. 

Implanlal nach Anspruch 7. dadurch gekann- 
zeichnel, dad der Strang (3Z, 33 b;w. 50) bus 
uriidirsktionalen Fasain (32) und/oder Flechlia- 
gen (33. SI) bestehl. 
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[57] ABSTRACT 

A spinal spacer 300 for engagement between vertebrae is 
provided which includes a body 301 formed of a bone 
composilioQ. The body 301 includes a first end 311. ao 
opposite second 315 end, a superior face 335 deflning a 
superior vertebral engaging surface 337 and an inferior face 
338 deftning an inferior vertebral engaging surface 340, At 
least one of the vertebral engaging surfaces defines a set of 
migration resistance grooves 350. Each of the grooves 350 
includes a first face 355 defining an angle of no more than 
about 90 degrees relative to the engaging surface 340 and a 
second opposing sloped face 36(1. The first and second faces 
355, 360 define an arcuate pocket 370 therebetween for 
trapping vertebral bone to resist migration of the spacer 300. 
In one embodiment, Ihe grooves 350 are arranged in scries 
in that all of the second faces 360 slope in the same 
direction. 

24 Claims, 11 Drawing Sheets 
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BONE GRAFTS or all of an intervertebral disc followed by fusion of the 
adjacent vertebrae. The removal of the damaged or 

This application is a continuation of Ser. No. 08/902,937, unhealthy disc will allow the disc space to collapse, CoUapse 

filed Jul. 30, 1997, (low abandoned, which is a conlinuation- »f the disc space can cause instability of the spine, abnonnal 

in-part applicatioQ of Ser. No. 08/740,031, filed Oct. 23, 5 joint mechaiiics, prematme development of arthntis or nerve 

1996. pending, which is a continuation-in-part application of d™age, "i addition to severe pam. Pain rehef via discec- 

Se. n1 »/l03,57e filed Feb. 20, 1.96^00^" bandoned, ^^^.^^^.^^^^^^^r^l^^T^^^^^ 

SS3,5Vm:dr\tTSnrSL° ;?;d s"?. Bone .rafts are often t.ed to mithe itttervertehral space 

No^ 08/.O3,575, filed Feb. 20, ^996, „ow abandon d, w.ic^ . ^^JZS^^^X^U^^^, 

^ a conQmiat,on-ffi-part application of Ser. No. 08/543,563 ^^^^ ^^j^^;^, ^^^^^ ^^^^^^ ^^^^^ tl^, ^^j^^^t 

filed Oct. 16, 1995, now abandoned. vertehrae, typicaUy at the posterior aspect of the vertebrae, 

FIELD OF THE INVENTION ^"'^ spinal column was stabilized by way of a plate or rod 
spanning the affected vertebrae, Once fusion occurred the 

The present iDvention relates to spacers, compositions, hardware used to maintain the stability of tbe segment 

instruments and methods for arthrodesis. In specific appli- became superfiuous and was a permanent foreign body, 

cations of the invention the spacers include botic grafts Moreover, the surgical procedures necessary lo implant a rod 

having advantageous shapes and surface features, or plate to stabilize the level during fusion were frequently 
lengthy and involved. 

BACKGROUND OF THE INVENTION ZO it was therefore determined that a more optimal solution 

Spiral fusion is indicated lo provide stabilization of the » the Stabilization of an excised disc space is to flise the 

spinal column for painft.1 spinal motion and disorders such ^^J'^'brae between Ihcir respective end plates pre erably 

a^ stnictural deformity, traumatic instability degenerative Z'Z'^^I^l'n:^^^^^^^ 

inslabihty, and pQst-resechontatrogemc,Dstab,lity. Fusion, ^ ^^^^ implant that could be u^ed to replace a 

or arthrodesis, is achieved by the formation of an osseous j^^^g^ ^jjimain (he stability of the disc inter- 

bndge between adjacent motion segments, TTiis can be space between the adjacent vertebrae, at least until complete 

accomplished within the disc space, aotenorly between arthrodesis Is achieved. To be suocessfnl the implant must 

contiguous vertebral bodies or posteriorly between consecu- provide temporary support and allow bone ingrowth. Suc- 

tive transverse processes, laminae or other posterior aspects ^ gf disceclomy and fusion procedure requires the 

of the vertebrae. development of a contiguous growth of bone to create a solid 

An osseous bridge, or fusion mass, is biologically pro- mass because the implant may not withstand the cyclic 

dueed by the body upon skeletal injury. This normal bone compressive spinal loads for the life of the patient, 

healing nsspoDse is used by surgeons to induce fusion across Many attempts to restore (he intervertebral disc space 

abnormal spioal segoaents by recreating spinal injury con- after removal of the disc hive relied on metal devices. U.S. 

ditions along the fusion site and then allowing the bone lo pai_ 4,878,915 to Branhgan leaches a solid metal plug, 

heal. A succes.sful fusion requires the presence of osteogenic u.s. Pat. Nos, 5,044,104; 5,026,373 and 4,961,740 to Ray; 

or osteopotential cells, adequate blood supply, sufficient 5,015,247 to Michclson and U.S. Pat. No. 4,820,305 to 

inflammatory response, and appropriate preparation of local Harms e! al., U.S. Pat. Nos, 5,147,402 to Bohler et al. and 

bone. This biological environment is typically provided in a 5,192,327 to Brantigan teach hollow metal cage structures, 

surgical setting by decortication, or removal of the outer. Unfortunately, due to the stiffness of the material, some 

cortical bone to expose the vascular, cancellous bone, and metal implants may stress shield the bone graft, increasing 

the deposilion of an adequate quantity of high quality graft jime required for fiision or causing the bone graft lo 

material. resorb inside the cage. Subsidence, or sinking of the device 

A fusion or arthrodesis procedure is often performed to 45 into bone, may also occur when metal implants are 

treat an anomaly involving an intervertebral disc. Interver- implanted between vertebrae if fusion is delayed. Metal 

lebial discs, located between the endplales of adjacent devices are also foreign bodies which can never be fuUy 

vertebrae, stabilize the spine, distribute forces between incorporated into the fusion mass. 

vertebrae and cushion vertebral bodies. A normal interver- Various bone grafts and bone graft substitutes have also 

tebral disc includes a semi-gelalinous component, the 50 been used to promote osteogenesis and to avoid the disad- 

nucleus pulposus, which is surrounded and confined by an vantages of metal implants. Both allograft and autograft are 

outer, fibrous ring called the annulus fibrosis. In a healthy, biological materials which are replaced over time with the 

undamaged spine, the annulus fibrosis prevents the nucleus patient's own bone, via the process of creeping substitution, 

pulposus &otn protruding outside the disc space. Over time a bone graft virtually disappears unlike a metal 

Spinal discs may be displaced or damaged due to trauma, 55 implant which persists long after its useful life. Stress 

disease or aging. Disruption of the annulus fibrosis allows shielding is avoided because bone grafts have a similar 

the nucleus pulposus to protrude into the vertebral canal, a modulus of elasticity as the surrounding bone, Commonly 

condition commonly referred to as a herniated or ruptured used implant materials have stiffness values far in excess of 

disc. The extruded nucleus pulposus may press on the spinal both cortical and cancellous bone. Titanium alloy has a 

nerve, which may resuU in nerve damage, pain, numbness, ea stifEness value of 114 Gpa and 316L stainless steel has a 

muscle weakness and paralysis, Intervertebral discs may stiffness of 193 Gpa, Cortical bone, on the other hand, has 

also deteriorate due io the normal aging process or disease. a stif&iess value of about 17 Gpa. Moreover, bone as an 

As a disc dehydrates and hardens, the disc space height will implant also allows excellent postoperative iraagiog because 

be reduced leading to instability of the spine, decreased it does not cause scattering like metallic implants on CT or 

mobUity and pain. 65 MRI imaging. 

Sometimes the only relief from the symptoms of these Various spacers have been constructed from bone or graft 

conditions is a discectomy, or surgical removal of a portion substitute materials to flU the intervertebral space after the 
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removal of Ihe disc. For example, the Cloward dowel is a 
circular graft made by diilling an allogenic or autogenic plug 
from the illium. Cloward dowels are bicortical, having 
porous cancellous bone between two cortical surfaces. Such 
dowels have relatively poor biomechanical properties, ia 
particular a low compressive strength. Therefore, the Clo- 
ward dowel is not suitable as an intervertebral spacer 
without internal fixation due to the risk of collapsing prior to 
fusion Tinder the intense cyclic loads of the spine. 

Unfortunately, the rise of boae grafts presents several 
disadvantages. Autograft is available in only limited quan- 
tities. The additional surgery also increases the risk of 
infection and blood loss and may reduce structural integrity 
at the donor site. Furthermore, some patients complain that 
the graft harvesting surgery causes more shor!-lerm and 
long-torn] pain than the fusion surgery. 

Both allograft and autograft present additional diEculties. 
Graft alone may not provide the stability required to with- 
stand spinal loads. Internal fixation can address this problem 
but presents its own disadvantages suth as the need for more 
complex surgery as well as the disadvantages of metal 
fixation devices. Also, the surgeon is often required to 
repeatedly trim the graft material to obtain the correct size 
to fill and stabilize (he disc space. This trial and error 
approach increases the length of time required for surgery. 
Furthermore, the graft material usually has a smooth surface 
which docs not provide a good friction fit between the 
adjacent vertebrae. Migration and expulsion of the graft may 
cause neural and vascular injury, as well as collapse of the 
disc space. Even where such slippage does no! occur, 
micron^otion at the grafl/fusion-site interface may disrupt 
the healing prccess that is required for fusion. 

Several attempts have been made lo develop a bone graft 
substitute which avoids the disadvantages of metal implants 
and bone grafts while capturing advantages of both, In each 
case, developing an implant having Ihe biomechanical prop- 
erties of metal and Ihe biological properties of hone without 
the disadvantages of either has been exiremely difEciilt or 
impossible. 

A need has rennained for fusion spacers which stimulate 
bone ingrowth and provide sulEcienl strength to support Ihe 
vertebral column until the adjacent vertebrae are fused yet 
avoid the disadvantages of graft migration, stress shielding 
and the presence of a permanent foreign body. 

SUMMARY OF THE IhTVENTION 

In accordance with one aspect of the invention, spinat 
spacers and compositions are provided for f-usion of a 
motion segment. Spacers includQ a load bearing body sized 
for engagement within the space between adjacent vertebrae 
after discectomy to maintain the space. The body ia formed 
of a bone composition and includes a first end defining a first 
surface, an opposite second end defining a second surface, a 
superior face defining a superior vertebral engaging surface 
and an inferior face defining an inferior vertebral engaging 
surface. The spacers include means for resisting migration. 
In one embodiment, the means include a set of migration 
resistant grooves defined in at least one of the vertebral 
engaging surfaces. Each of the grooves includes a first face 
defining an angle of no more than about 90° relative to the 
engaging surface and a second opposing sloped face. The 
first and second faces define a pocket therebetween for 
trapping vertebral bone. In another embodinnent the set of 
grooves is defined in the first portion of the engaging surface 
and a second set of migration resistant grooves is defined in 
a second portion of the surface to resist migration in two 
directions. 



One object of the invention is to provide spacers for 
engagement between vertebrae which resist migration of the 
implanted spacers, yet encourage bone ingrowth and avoid 
stress shieldiog. Another object of the invention is to provide 
5 a spacer which restores the intervertebral disc space and 
supports the vertebral column while promoting bone 
ingrowth. 

One benefit of the spacers of the present invention is that 
they combine the advantages of bone grafts with the advan- 
tages of metals, without the conesponding disadvantages. 
An additional benefit is that the invention provides a stable 
scaffold for bone ingrowth before fusion occurs. Still 
another benefit of this invention is that it allows the use of 
bone grafts without the need for metal cages or internal 
15 fixation, due to the compressive strength of the spacer and 
the means for resisting migration. Other objects and further 
benefits of the present invention will become apparent to 
persons of ordinary skill in the art from the following written 
description and accompanying Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a D-shaped spacer of this invention. 
FIG. 2 is a front perspective view of the spacer of FIG. 1. 
35 FIG, 3 is a front elevational view of the spacer depicted 
in FIG, 1, 

FIG. 4 is a top perspective view of the spacer of FIG. 1 
showing the chamber packed with a collagen sponge. 
^ FIG, 5 is a top elevational view of a collagen sponge. 

FIG, (i is an implant insertion device. 

FIG, 7 depicts a side elevational view of an implanting 
tool, 

FIG, 8 is a D-spaced spacer of this invention having a tool 
35 engaging hole. 

FIG, 9 is a front elevational view of the spacer FIG. 8. 
FIG. 10 is lop elevational view of another embodiment of 
the spacer, 

FIG. 11 is a top elevational view of another embodiment 
of the spacer. 

FIG. 12 is a top perspective view of another embodiment 
of the spacers of this invention having teeth. 

FIG. 13 is a lop elevational view of another embodiment 
<45 of the spacer having blades. 

FIG. 14 is a front elevational view of the spacer of FIG. 
13. 

FIG. 15 is a top elevational view of a spacer having 
migration resistance grooves. 

FIG. 16 is a front elevational view of the spacer of FIG. 
15. 

FIG, 17 is a side elevational view of the spacer of FIG. IS. 

FIG. 18 is a side elevational detailed view of the surface 
55 of the spacer of FIG. 15. 

FIG. 19 is a side elevational detailed view of the surface 
of another spacer of this invention. 

FIG. 20 is a lop elevaiionil view of another embodiment 
of the spacer having two sets of migral' 
grooves. 



i For the purposes of promoting an understanding of the 
principles of the invention, reference wEl now be made to 
the embodimenis filusirated in the drawings and specific 
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language will be used to describe the same. It will never- ends 116, 117 and two lateral wills 120, 121. Each of the 

theless be understood that no limitation of the scope of the lateral walls 120, 121 is connected between the opposite 

invention is thereby intended, such alterations and further ends 112, 113, 116, 117 of llie anterior 111 and posterior 115 

raodifipations in the illustrated spacers, and such further walls to detinc a chamber 130. The walb are each composed 

applications of the principles of the invention as illustrated 5 of a bone composition, preferably cortical bone, The walls 

therein being contemplated as would normally occur to one include the superior face 135 which defines a flret 

skilled in the art to which the invention relates. opening 136 in communication with the chamber 130, The 

The present invention provides spacers for engagement superior face 135 includes a first, superior friction or ver- 

betwcen vertebrae which are sized and conflpred to fiU the i^bfal engaging surface 137. As shown in FIG. 3, the walls 

space left after disceolomy The inventive spacers restore the jq ^^^^^^ include an opposite inferior face 138 defining a 

height of the intervertebral disk space and provide immedi- second opening 139 which is in communication with the 

ate load bearing capability and support for the vertebral chambei 130. The chamber 130 is preferably sized to receive 

column without intctDal fixation. This invention eliminates osteogenic composition to facilitate bone growth. The 

the need for invasive autograft harvesting and trial and error inferior face 138 includes a second, inferior friction or 

trimming of graft malcrial to fit the inlra-distal space. The ^ second vertebral engaging surface (not shown) which is 

implants advantageously have an anatomically friendly simHii to or identical to the first friction or vertebral 

shape and features which increase stabilily and decrease the engaging surface 137. 

risk of complications. In preferred embodiments, the spacers .^.^^ ^ ^^^^ preferably cnm- 

have the compressive strength of cortical bone with the ^^.^^^ ^ osteogenic material, such as a bone morpho^ 

advantage of incorporation of the spacer matenal without ^„ ^^j^^ combination provides structural 

stress shielding.^ The migration resistance means prevents ^ enhances bone growth into and incorporation of 

slippage, expulsion or micromotion. In this way, the spacer; ^^^^^ ^.^^^ 

of this invention stimulate bone mgiowth like a bone graft ° j , .1. ~ e 

and provide sufficient strength f support the vertebral .A^ osteogenic material can be appbed to the spacers of 

column but avoid the disadvaolages of both bone graft and this mvenUon by pacfang the chamber 130 with an osteo- 

inctal implants such as graft tnigfalion. stress shielding and S^^^ matenal 148 as shewn in FIG 4. by mipregnatmg the 

the presence of a permanent foreign body S^^ ^ ■"^'I'dmg an osteogenic composition or 

Tie migration resistance means increase post-operative ."^^ "^f"^'^- ^= <=°°^P°«tion may be 

stability of the spacer by engaging the adjacent vertebral ^PPl'^^j'y he surgeon during surgery or the spacer nnay be 

J,. J u ■ .1, ™ t , supplied With the composition preapplied. Id such cases, the 

endplales and anchoring the spacer to prevent expuls on. 30 composition may be slabiKzed for transport and 

Such surface features also stabihze the bone-spacer interface " J. t„„j „ ^l„„i,;„„ 

and reduce micrcmoUon .0 facilitate incorporation and storage such as by fieeze-drymg. The st bdized composition 

r . J- , I -J ■ J J can be rehydrated and/or reactivated with a sterile fluid such 

fusion. These features also provide increased surtace area ,. ^ ^ ..li_jo-j i-jlc c 

lu^iuu. ±usa f as sahne or water or with body fluids applied before or after 

which facihtates the process of bone hcahng and creeping ui i - 

, . , ,^ i et\, A u™. .„,t.„-,i implantation, Any suitable osteogenic material or composi- 

substitution for replacement ofthe donor bone matenal and 35 ^.J^ contemplated, including autograft, allograft, 

, ,. ■ , J c xenograft, demineralized bone, synthetic and natural bone 

In a specific embodiment, spacers are provided for substitutes, such as bioceramics and polymers, and 
engagement between vertebrae as depicted m FIGS. 1-A ^.^.o^ductive factors. Tlie term osteogenic composition 
Spacers of this invention can be conveniently incorpora ed ^^^^ ^^^^^ ^. ^^^^^.^^ ^^^^ ^^^^^^^ ^^^^ 
into current surgical procedures such as the Smito- 40 j,^^^ ^^^^^^^ ^^^^^ tj,,^, 
Robinson technique for cemca fusion (Smith, M.D. G^W, ^^^^^ ^^^^^^^ ,ii,e. 
and R. A. Robinson, M.D., "Tbe Treatment of Certain . „ , , j r 1 • u .u 
Cervical-Spine Disorders By Anterior Removal Of The Autograft can be harvested from ocations such as the 
Intervertebral Disc And Interbody Fusion", J. Bone And ^'"^ ""'^^ ""'.u curettes and trephines and 
Joint Surgery, 40-A:607-624 (1958) and Cloward. M.D., R. 45 ^ft'^l^ f'^^tf^ ^'^'^'^ f ^ ^ 7^ r"' 
B., »Th?;2terior Approach For Removal Of Ruptured ^his field. Preferably, autograft is harvested from the iliac 
Cervical Disks", in meeting of the Harvey Cwshiug Society. "«f' « mimmally invasive don or surgery. TTie graft may 
Washington, D.C.. Apr. 22 1958). In such procedures, the "«=l^de osteocytes or other bone reamed away by the 
surgeon prepares the endplates of the adjacent vertebral ^^^'^ ^hile preparing the end plates for the spacer, 
bodies to accept a graft after the disc has been removed. The so Advantageously, where autograft is chosen as the osteo- 
endplates are generally prepared to be parallel surfaces with genie material, only a very small amount of bone material is 
a high speed burr. The surgeon then typically sculpts the needed to pack the chamber 130. The autograft itself is not 
graft to fit tightly between the bone surfaces so that the graft required to provide structural support as this is provided by 
is held by compression between the vertebral bodies. The the spacer 110. The donor surgery for such a small ampunl 
bone graft is intended to provide structural support and 55 of bone is less invasive and belter tolerated by the patient, 
promote bone ingrowth to achieve a solid fusion of the There is usuaUy little need for muscle dissection in obtaining 
affected joint. The spacers of this invention avoid the need suchsmallamountsofbone. The present invention therefore 
for this graft sculpting as spacers of known size and diraen- eUminates many of the disadvantages of autograft, 
sions are provided. This invention also avoids the need for The osteogenic compositions used in this invention pref- 
a donor surgery because the osteoinductive properties of 60 erably comprise a therapeutically effective amount of a 
autograft are not required. The spacers can be combined substantially pure bone inductive factor to stimulate osteoin- 
wilh osteoinductive materials that make allograft osteoin- duotion such as a bone raorphogcnctic protein in a pharma- 
ductive. Therefore, the spacers of this invention speed the ceutically acceptable carrier, The preferred osteoinductive 
patient's recovery by reducing surgical time, avoiding a factors are the recombinant human bone morphogenic pro- 
painful donor surgery and inducing quicker fusion. 65 teins (rhBMPs) because they are available in unlimited 

The spacer 110 Includes an anterior wall 111 having supply and do not transmit infectious diseases. Most 

opposite ends 112, 113, a posterior wall 115 having opposite preferably, the bone morphogenetic protein is a rhBMP-2, 
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rhBMP-4 or heleradimers thereof. The 
rbBMP-2 is generally between about 0.4 mg/ml to about 1.5 
mg/nl, preferably near 1.5 mg/ml. However, any bone 
morphogenetic protein is contemplated including bone mor- 
phogenetic proteins designated as BMP-1 through BMP-13. 
BMPs are available from Genetics Institute, Inc., 
Cambridge, Mass. and may also be prepared by one skilled 
in the art as described in U.S. Pat . Nos. 5,187,076 la Womey 
et al.; 5,306,875 to Wozney el al.; 4,877,864 to Wang ol al; 
5,108,922 10 Wang et al; 5,116.738 to Wang et al.; 5,013, 
649 to Wang ct al.; 5,106,746 to Wozney et ai,; and PCT 
Patent Nos. WO93/00432 to Wozaey el al.; W094/2e893 to 
Celeste ct al.; and W094/'26892 lo Celeste ei al. All osteoin- 
ductive factors ace contemplated whether obtained as above 
or isolated from bono. Methods for isolating bone morpho- 
genic protein &om bone are described in U.S. Pal. No. 
4,294,753 to Urist and Urist el al., 81 PNAS 371, 1984. 

The choice of carrier material for the osteogenic compo- 
silion is based on bioccmpatibility, biodegradabilily, 
mechanical properties and interface properties as well as the 
structure of the bad bearing member. The particular appli- 
cation of the <;0Biposilions of the invention will define the 
appropriate farrDulation, Potential carriers include calcium 
sulphates, poly lactic acids, poly anhydrides, collagen, cal- 
cium phosphates, polymeric acrylic esters and detntneral- 
ized bone, The canier may be aay suitable cBxrier capable of 
delivering the proteins. Most preferably, the carrier is 
capable of being eventually resorbed into the body. One 
preferred carrier is an absorbable collagen sponge marketed 
by Integra LifeSciences Corporation under the trade name 
Helistat® Absorbable Collagen Hemostatic Agent. Another 
preferred carrier is an open cell polylactic acid polymer 
(OPLA). Other potential matrices for tiie compositions may 
be biodegradable and chemically defined calcium sulfates, 
calcium phosphates such as tricalcium phosphate (TCP) and 
hydroxyapatite (HA) and including injectable bicalcium 
phosphates (BCP), and polyanhydrides. Other potential 
materials arc biodegradable and biologically derived, such 
as bona or dermal collagen. Further matrices are comprised 
of pure proteins or extracellular matrix componcnls, The 
osteoinductive material may also be ao admixture of BMP 
and a polymeric acrylic ester carrier, such as polyractbyl- 
methacrylic. 

For paddng the chambers of the spacers of the present 
invention, the carriers are preferably provided as a sponge 
which can be compressed into the chamber or as strips or 
sheets which may be folded to conform to the chamber. 
Preferably, the carrier has a width and length which are each 
slightly greater than the width and length of the chamber. It 
may be pteferable for the carrier to extend out of the 
openings of the chamber to facilitate contact of the osteo- 
genic composition with the highly vascularized tissue sur- 
rounding the fusion site. When the carrier is provided in 
several strips sized to fit within (he chamber, the strips can 
be placed one against another to fill the interior. As with the 
folded sheet, the strips can be arranged withitt the spacer in 
several orientations. Preferably, the osteogenic material, 
whether provided in a sponge, a single folded sheet or in 
several overlapping strips, has a length corresponding to the 
length and width of the chamber. 

One preferred carrier is a biphasic calcium phosphate 
ceramic, Hydroxyapatite/tricalcium phosphate ceramics are 
preferred because of their desirable bioactive properties and 
degradation rales in vivo. The preferred ratio of hydroxya- 
patite to tricalcium phosphate is between about: O;100 and 
about 65:35, Any size or shape ceramic carrier which will fit 
into the chambers deflned in the load bearing member arc 



contemplated. Ceramic blocks are commercially available 
from SofamorDanek Group, B. P, 4-62180 Rang-du-Flicrs, 
France and Bioland, 132 Route d:Espagn6, 31100 Toulouse, 
France. Of course, rectangular and other suitable shapes are 
contemplated. The osteoinductive factor is introduced into 
the carrier in any suitable manner. For example, the carrier 
may be soalted in a solution containing the factor. 

In a preferred embodiment, an osteogenic composition is 
provided to the pores of the load bearing member. The bone 
growth inducing composition can be introduced into the 
pores in any suitable manner. For example, the composition 
may be injected into the pores of the graft. In other 
cmbodimcnLs, the compo.'iitiQn is dripped onto the graft or 
the graft is soaked in a solution containing an effective 

5 amount of the composition to stimulate osteoinduction. In 
either case (he pores are exposed to the composition for a 
period of time sufficient to allow the liquid to throughly soak 
the graft. The osteogenic factor, preferably a BMP, may be 
provided in freeze-dried form and reconstituted in a phar- 

2 maccutically acceptable liquid or gel carrier such as sterile 
water, physiological saline or any other suitable carrier. The 
carrier may be any suitable medium capable of delivering 
the proteins lo the spacer. Preferably the mediutn is supple- 
mented with a buffer solution as is known in the art. In one 

5 specific embodiment of the invention, rhBMP-2 is sus- 
pended or admixed in a carrier, such as water, saline, liquid 
collagen or injectable BCP. The BMP solution can be 
dripped into the graft or the graft can be immersed in a 
suitable quantity of the liquid. In a most preferred 

Q embodiment, BMP is applied to the pores of the graft and 
then lypholized or freeze-dried. The graft-BMP composition 
can then be frozen for storage and transport. 

In one specific embodiment shown in FIGS, 4 and 5, Ihe 
D-shaped spacer UO includes a collagen sponge 148 having 

5 a width w and length 1 which are each slighUy greater than 
the -width W and length L of the chamber. In a preferred 
embodiment, the sponge 148 is soaked with lieeze dried 
rhBMP-2 reconstituted in buffered physiological saline and 
then compressed into the chamber 130. The sponge 148 is 

g held within the chamber 130 by the compressive forces 
provided by the sponge 148 against the walls 111, 115. 120, 
121 of the spacer 110. 

The spacers may be of any suitable shape, such as oval, 
rectaagnlar and kidney-shaped. However, in one specific 

5 embodiment, the spacer is D-shaped, The anterior wall 111 
as shown in FIGS. 1-4 has a convexly curved anterior 
surface 114. This anterior curvature is preferred to conform 
lo the geometry of the adjacent vertebral bone and specifi- 
cally to the harder cortical bone of the vertebrae. The 

0 D-shape of the spacer 110 also prevenL<i projection of Ihe 
anterior wall 111 outside the anterior aspect of the disc 
space, which can be particularly imporlanl for spacers 
inaplanted in the cervical spine. 
The spacers are shaped advantageously for cervical 

;s arthrodesis, The Oat posterior and lateral walls 115, 120 and 
121, as shown in FIG. 1, can be easily incorporated into a 
SmLlh Robinson surgical fusion technique. After partial or 
total disceclomy and distraction of the vertebral space, the 
surgeon prepares Ihe end plates for the spacer 110 preferably 

io to create flat posterior and lateral edges. The spacer 110 fits 
snugly with its flat surfaces against the posterior and lateral 
edges which prevents medial and lateral motion of the 
spacer 110 into vertebral arteries and nerves. This also 
advantageously reduces the time required for the surgery by 

i5 eliminating the trial and error approach to achieving a good 
fit with bone grafts because the spacers can be provided in 
predetermined sizes. 
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Devices such as the spacer 110 can be inserted into the 174. Preferably the tip 225 aad tool engaging hole 174 have 

fOBion site during an open or percutaneous surgery using an corresponding mating threads 226, 178. Where the tool 

insertion device such as the one depicted in FIG. 6. The engaging hole 174 is deflned in a curved wall as shown in 

inserter ISO includes a handle 151 with knurlings or other FIG. 8, the distal end 223 of the shaft 222 preferably 

suitable patterns to enhance maaual gripping of the handle. 5 includes a curved portion 224 that conforms to the curved 

A shaft 152 extends from the handle 151 and is generally anterior surface of the spacer. The iQserter 220 also prefer- 

divided into two portions: a solid portion 133 and a split jaw ably includes a T-handle 228 for spacer control and posi- 

portion 154. The split jaw portion 154 is at the distal end of tioning. Preferably the inserter 120 includes means far 

the shaft 152 opposite the handle 151. in Ihe preferred rotating the threaded tip 225. In FIG. 7, the knob 230 is 

embodiment, thespUljawporlion 154 includestwojawslSfi k, engaged to the tip 225 via an inner shaft extending through 

each having an offset gripping surface 158 at their free ends. an internal bore (not shown) in the handle 221 aud shaft 222, 

As depicted in FIG. 6 the split jaw portions 154 are movable The tip 225 is preferably al the end of the inner shaft with 

from a fully opened position as represented by the fully the inner shaft rotatingly mounted within the handle 221 and 

separated position of the gripping surfaces 158. Tlie split jaw shaft 222. 

portion 154 is closeable to a fully closed position in which jj In the use of the inserter 220, a spacer 170 is engaged lo 

the Iwo jaws 156 are in contact wilh one another. In the fully the threaded tip 225 with the curved portion 224 flush with 

closed posilion, the gripping surfaces, identified as 158' in the anterior wall 171, The inserter and spacer can then be 

FIG. 6, are separated by a distance sufficiently close Id grip extended percutaneously into the surgical site lo implant the 

a hollow spacer 110 iherebelween. In particular, the closed spacer in the intra-discal space, Once the spacer 170 is 

gripping surfaces 158' contact the side surfaces of the two properly positioned, the knob 230 can be turned to rotate the 

lateral walls 120, 121 of the spacer 110, In ooe prefetred threaded tip 22S and disengage the tip from Ihe hole 174 of 

embodiment, the gripping surfaces 158 arc roughened or the spacer 110. The inserter 220 can then bo withdrawn from 

knurled to enhance the grip on ihe spacer 110. the surgical site leaving the spacer 170 in place. 

The inserter ISO further includes a sleeve 160 thai is In preferred embodiments, the spacers are provided wilh 

concentrically disposed around shaft 152. Preferably the 2s migration resistance means. The engaging surfaces of the 

sleeve 160 defines an inner bore 161 with a first portion 162 spacers can be machined to facilitate engagement with the 

having a diameter slightly greater than the diameter of .shaft endplales of the vertebrae and prevent slippage of the spacer 

152, The internal bore 161 includes a flared portion 163 at as is sometimes seen with smooth grafts prepared at the lime 

its distal end 164. In the prefened embodiment, when the of surgery. Referring now to FIG. 10, the spacer 180 may be 

jaws 156 oflhesplitjaw portion 1S4 are in their fully opened 3Q provided with a roughened surface 181 on one of the 

position, the jaws contact the flared portion 63 of the bore engaging surfaces 187 of one or both of the superior face 

161. 185 or inferior face (not shown). The roughened surface 191 

In the use of the inserter ISO, the sleeve 160 is slid along o£ the spacer 190 may include a wafQe or other suitable 

the shaft 152, and more particularly along the opened jaws pattern as depicted in FIG, 11, In one preferred embodiment 

156, lo push the jaws together. As the jaws are pushed 3s shown in FIG. 12, the engaging surfaces 201 include teeth 

together, the gripping surfaces 158 engage and firmly grip a 205 which provide biting engagement with the endplales of 

spacer 110 as described above. This inserter can then be the vertebrae. In another embodiment (FIGS. 13 and 14), Ihe 

extended percutaneously into the surgical sile lo implant a spacer 210 includes engaging surfaces 211 machined lo 

spacer 110 in the inlra-discal space. Once the spacer is include one or more blades 212. Each blade includes a 

properly positioned, the sleeve 160 can be moved back aa culling edge 213 configured to pierce a vertebral end-plate, 

toward the handle 151, so that the natural resilience of the The Wade 212 can be driven into Ihe bone surface to increase 

two jaws 156 cause them to spread apart, thereby releasing the initial stability o£ Ibe spacer. 

the spacer 110. The inserter 150 can then be withdrawn from In a preferred embodiment depicted in FIGS. 15-18, Ihe 

thesurgicalsite with the jaws fully opened, or Ihe sleeve can migration resistance means includes a sel of expulsion 

be advanced along Ihe shaft once the gripping surfaces ISS 45 resistance grooves defined in the body 301 of the spacer 300. 

have cleared the spacer 110. Other details of a similar device In this spacer, the superior and inferior vertebral engagiEg 

are disclosed in commonly assigned, pending U.S. applica- surfaces 337 and 340 define a sel of migration resistance 

tion Ser. No. 08/697,784, IMPLANT INSERTION grooves 350. As shovra more clearly in FIG. 18 each of the 

DEVICE. Metal spacers, insertion devices and methods grooves 350 includes a first face 355, The first face 355 

relating to the same are disclosed in commonly assigned and 50 defines an angle otj no more than about 90° relative to the 

co-pending applications: U.S. patent application Ser. No. engaging surface 337. Preferably, the angle is 90°. In 

08/603,675, VERTEBRAL SPACER, U.S. patent applica- other words, the firsi face 355 is preferably perpendicular lo 

tioo Ser. No. 08/603,676, INTERVERTEBRAL SPACER Ihe engaging surface 337. Each groove 350 also includes a 

and U.S. patent application. Attorney Docket No. 97;S9:PA/ second, opposing and sloped face 360. The sloped face 360 

4002-1612, 55 preferably fiarms an angle 02 relative to a line 1 which is 

Alternatively, the spacers of this invention may be pro- parallel to Ihe first face 355. The first face 355 and second 

vided with a tool engaging hole for insertion such as the tool face 360 define a pocket 370 therebetween for trapping 

depicled in FIG. 7. According to another specific embodi- vertebral bone. 

ment depicled in FIGS. 8 and 9, the spacer 170 includes an Preferably eacli of the grooves 350 of the set 302 are 

anterior waU 171 defining a loo! engaging hole 174. In a 6D arranged in series in that each second face 360 slants in ttie 

most preferred embodiment, the lool engaging bole 174 is same direction as the others. In the embodiment shown in 

threaded for leceiving a threaded implanting tool such as FIGS. 15-18, each of the grooves 350 slants away from ttlC 

depicted in FIG. 7. The inserter 220 includes a handle posterior or second end 313 and towards the first end or 

portion 221 wilh knurlings or other suitable patterns to anterior waU 311 of the body 301. In this embodimenl lite 

enhance manual gripping of the handle. A shaft 222 extends 65 engaging surface 337 defines a peak 375 between each of the 

from the handle 221, The distal end 223 of the shaft 222 grooves 350. The peak 375 preferably defines a flattened 

includes a tip 225 which mates with Ihe tool engaging hole surface. The vertebral engaging surface 337 may be pro- 
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vided with a cuiting edge 380 between the first face 3S3 and 
the engaging surface 375. 

Referring now lo the spacer 400 of FIG. 19, the exact 
COD figuration of Ihe grooves may vary. For example, the first 
face 355 may have a first height between the pocket 470 
and the engaging surface 437 which is lallpr than a second 
height hj of the second face 4fi0. In this embodiment, Ihe 
peak 475 is sloped toward the cutting edge 480, 

In prefened embodinnenls, the pocket 370 is substantially 
arcuate or circular in shape. The pocket is configured for 
collecting and trapping vertebral bone if the spacer migrates 
after it is irnplanled. For examplu, the embodimenl depicted 
in FIGS. 15-18 has grooves that resist migration in the 
direction of the arrow A. If the spacer is irnplanled with the 
first or anterior end 311 to Ihp anterior of the patient using 
an anterior approach, Ihe anterior tissues will be weakened 
and migration wiU most likely occur in the aaatamicaily 
anterior direction. The spacer can be configured for implan- 
tation with the grooves facing in a direction that resists that 
anterior migration. If a force urges the spacer 300 in the 
anterior direction, ihe edge 380 of the peak 375 will dig into 
the vertebral bone and bone will collect iu the pocket 370. 

The spacers of this invention may also be provided with 
means thai resist migration in two directions. Referring now 
to nC. 20, !be spacer 300' includes a first set of grooves 301 
which resist migration in the direction of arrow A and a 
second set of grooves 302 which resist migration in the 
direction of arrow P. The two sets of grooves 302 and 303 
meet at a flattened bridge member 305. The first set of 
grooves 302 slants towards the first end 311' and resists 
migration in the direction of the anow A. The second set of 
grooves 303 slants towards the second end 315' and resist 
migration in the direction of the arrow P. In this way the 
grooves resist micromotion, migration and expulsion, 

As shown in FIG. 20, the depth of the grooves may vary 
between the two sets 302 and 303, The grooves of the two 
sets 302 and 303 have a depth dj, d^ below the vertebral 
engaging surface 337' and 340', The grooves of the first set 
302 or the second set 303 may be deeper than the other as 
needed for the particular application. 

The spacers of this invention are preferably formed of a 
bone composition or material. The bone may be autograft, 
allograft, xenograft or any of the above prepared in a variety 
of ways. Cortical bone is preferred for its compressive 
strength. In one embodiment, the spacers are obtained as a 
cross sectional slice of a shaft of a long bone. For example, 
various shaped spacers may be obtained by machining a 
cortical ring into the desired configuration. The exterior 
surfaces of the walls can be formed by machining the ring 
lo a D-shape. Material from the medullary canal of the ring 
can be removed lo form a chamber Surface features and 
migration resistance means can be defined into the surface of 
the spacers using conventional machining methods and a 
standard milling machine which have been adapted to bone. 
Various methods and procedures are known for treating and 
processing bone to provide bone materials and composi- 
tions. These methods and procedures can bo applied to the 
present invention as long as the resulting bone material 
provides a suJBcieni compressive strength for the intended 
application. 

Spacers of the present invention can be made lo any 
suitable size or shape which is suitable for the intended 
application. Referring now to FIGS. 15 and 16, the spacer 
has a width W of preferably 11 to 14 millimeters, a length 
L of preferably between about 11 and 14 millimeters and a 
height H of about 7 raillimelers. The height H is the distance 
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between the highest peak 375 on the superior vertebral 
engaging stirface 337 and the highest peat 375 on the 
inferior vertebral engaging surface 340. 
Advanlageously, the intervertebral spacers of the present 

s invention may not require internal fixation, The spacers are 
contained by the compressive forces of the surrotinding 
Hganaents and muscles, and the disc annulus if it has not 
been completely removed. Temporary external immobiliza- 
tion and support of the instrumented and adjacent vertebral 

jj, levels, with a cervical collar, lumbar brace or the like, is 
generally recommended until adequate fusion is achieved. 

While the invention has been illustrated and described in 
detail in the drawings and foregoing dcscriplion, the same is 
to be considered as illuslralivc and not lesttictive in 
character, it being understood that only the preferred 
embodiments have been shown and described and that all 
changes and modifications that come within the spirit of the 
invention are desired to be protected. 
What is claimed: 

1. A spinal spacer for engagement between vertebrae, 
20 comprising: 

a body formed of a bone composition and including a first 
end, an opposite second end, a superior face defining a 
superior vertebral engaging surface and an inferior face 
defining an inferior vertebra i engaging surface; and 

35 al least one of said vertebral engaging surfaces defining a 
first set of migration resistance grooves, each of said 
grooves including a first face defining an angle of no 
more than about 90 degrees relative lo said one of said 
engaging surfaces and a second opposing sloped face, 

30 said first and second faces defining a substantially 
arcuate pocket therebetween for Irapping vertebral 

2. The spacer of claim 1 wherein said grooves of said first 

35 3. The spacer of claim 2 wherein each of said sloped faces 
is sloped toward said first end. 

4. The spacer of claim 1 wherein said at least one of said 
vertebral engaging surfaces defines a peak between each of 
said grooves, said peak defining a fattened surface. 

5. The spacer of claim 3 further comprising a second set 
of migration resistance grooves defined in series in at least 
one of said vertebral engaging surfaces, each of said grooves 
of .said second set including a first face defining an angle of 
no more than about 90 degrees relative to said one of said 
engaging surfaces and a second opposing sloped face, said 

■15 first and second faces of each of said grooves of said second 
set defining a pocket therebetween for (rapping vertebral 
bone, each of said sloped faces of said second set sloping 
towards said second end. 

6. The spacer of claim S wherein each of said grooves has 
SO a depth below said at least one of said vertebral engaging 

surfaces and said grooves of said first set are deeper than 
said grooves of said second set. 

7. The spacer of claim 5 wherein each of said grooves has 
a depth below said al least one of said vertebral engaging 

55 surfaces and said grooves of said second set are deeper Iban 
said grooves of said first set, 

8. The spacer of claim 1 wherein the pocket defined by 
said first and second faces is circularly rounded. 

9. The spacer of claim 1 wherein said first face is 
60 perpendicular to said al least one of said vertebral engaging 

surfaces, 

10. The spacer of claim 1 further comprising a cutting 
edge between said first face and said al least one of said 
vertebral engaging surfaces. 

65 11. The spacer of claim 4 wherein said first face at said 
pocket has a first height which is taller than a second height 
of said second face at said pocket, and said peak is sloped. 
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12. Tbe spacer of claim 1 wherein said superior face 
deflnea i first opening md said inferior face defines a second 
opening, each of said openings in communicalion with a 
chamber formed through said body. 

13. The spacer of cliim 12 wherein said flrsl end defines 
a convcxly curved surface. 

14. The spacer of claim 13 wherein said second end is flat. 

15. A hollow spmal spacer for engagement between 
vertebrae, comprising; 

a body formed of bone composition and including an 
anterior wall with opposite ends and defining a con- 
vcxly curved anterior surface, an opposite posterior 
wall having opposite ends and defining a flat posterior 
surface, two lateral walls, each integraUy conaecled 
between said opposite ends of sa.id anterior and poste- 
rior walls to define a chamber, said walls fiirther 
defining a superior vertebral engaging surface defining 
a first opening, said first opening in communication 
with said chamber, and an inferior vertebral engaging 
surface defining a second opening, said second opening 
in communication witb said chamber; and 

at least one of said vertebral engaging faces defining a set 
of migration resistance grooves, each of said grooves 
including a first face definiog an angle of no more than 
about 90 degrees relative to said one of said eagagiag 
surfaces and a second opposing sloped face, said first 
and secorjd faces defining a substantially arcuate pocket 
therebetween for trapping vertebral bone, said grooves 
in series with said sloped faces sloping towards said 
anterior wall. 

16. A spinal spacer for engagement between vertebrae, 
comprising; 

a body formed of a bone composition and including a first 
end, an opposite second end, a superior face defining a 
superior vertebral engaging surface and an inferior face 
defining an inferior vertebral engaging surface; and 

at icast one of said vertebral engaging surfaces defining a 
first set of migration resistance grooves, each of said 
grooves including a first face defining an angle of no 
more than about 90 degrees relative to said one of said 
engaging surfaces and a second opposing sloped face, 
said first and second faces defining a pocket therebe- 
tween for trapping vertebral bone, said one of said 
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engaging surfaces defining a peak between each of said 
grooves, said peak defining a flattened surface. 

17. The spacer of claim 16 further comprising a cutting 
edge between said fiist face and said at least one of said 

5 vertebral engaging surfaces. 

18. The spacer of claim Ifi wherein said first face at said 
pocket has a first height which is taller than a second height 
of said second face at said pocket, and said peak is sloped. 

19. The spacer of claim 16 wherein said first face is 
perpendicular to said at least one of said vertebral engaging 
surfaces. 

20. A spinal spacer for engagement between vertebrae, 
comprising; 

a body formed of a bone composition and including a first 
end, an opposite second end, a superior face defining a 
superior vertebral engaging surface and an inferior face 
defining an inferior vertebral engaging surface; and 
at least one of said vertebral engaging surfaces defining a 
first set of migratioti resistance grooves, said at least 
one of said vertebral engaging surfaces defining a 

20 second set of migration resistance grooves, each of said 
grooves including a first face defining an angle of no 
more than about 90 degrees relative to said one of said 
engaging surfaces and a second opposing sloped face, 
said first and second faces defining a pocket ttierebe- 

23 tween for trapping vertebral bone, each of said sloped 
faces of said grooves of said first set sloping toward 
said first end, each of said sloped faces of said grooves 
of said second set sloping toward said second end. 

21. The spacer of claim 20 wherein each of said grooves 
30 has a depth below said at least one of said vertebral engaging 

surfaces and said grooves of said first set are deeper than 
said grooves of said second set. 

22. The spacer of claim 20 wherein each of said grooves 
has a depth below said at least one of said vertebral engaging 

35 surfaces and said grooves of said second set are deeper than 
said grooves of said first set. 

23. The Spacer of claim 20 wherein said at least one of 
said vertebral engaging surfaces defines a peak between 
each of said grooves, said peak defining a flattened surface. 

HQ 24. The spacer of claim 23 wherein said first face at said 
pocket has a first height which is taller than a second height 
of said second face at said pocket, and said peak is sloped. 
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